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Description of the Compressed Air Engine at Govan Colliery.* 


By W. C. Ranpotpn. 


[Read before the Institution of Mechanical Engineers, Glasgow.] 

This engine was designed for a special purpose in the working of the 
Govan Colliery, near Glasgow, where an ordinary engine was not applica- 
ble; and although under other circumstances not an economical mode of 
employing power, it has proved in the present case highly satisfactory, 
and has worked successfully for several years. 

The main shaft is sunk 176 yards deep, through six successive seams 
of coal, the first of which is 92 yards from the surface at that point; and 
afier working the coal at that part, a main road was driven horizontally 
to a distance 706 yards, intersecting the coal seams, which dip at an 
inclination of about 1 in 11. A second shaft, at present 26 yards deep, 
was then sunk near the extremity of the main road, for the purpose 
of working the third seam, or ‘trough main” coal. The difficalty 
then arose of providing for the winding and pumping of this second 
shaft at a distance of nearly half a mile from the first shaft. A steam 
boiler was inadmissible in that situation, and the distance was too great 
to convey steam from the surface. Sowe application of water power 
was contemplated by the manager, Mr. James Allan, who applied 
to the author for the purpose of carrying it out; and it was then pro- 
posed by the author, upon the original idea suggested by Mr. David 
Elder, to make use of compressed air supplied by a compressing steam 
engine at the surface, and conveyed down by a pipe, to work an engine 

*From the Lond. Mech. Mag., Feb., 1857. 
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362 Civil Engineering. 
at the top of the second shaft, in the manner of a non-condensing steam 
engine, the discharged air being thrown into the workings to aid in the 
ventilation of the mine. This proposal was adopted, and the present 
engine was designed and constructed for the purpose, by Messrs. Ran- 
dolph, Elliot & Co. ; it has now been working at the colliery more than 
six years, and has been found to answer the purpose completely, 

The main shaft contains a single winding apparatus and a set of four 

umps, and forms the downcast shaft for the ventilation ; it is 18 feet 
liane and 8 feet wide, being oval at the top and rectangular below. |i 
opens at the bottom to the horizontal main road, which is 9 feet wide 
and 6 feet high, divided by a brattice in the centre throughout the 
whole length, for the downcast and upcast currents. ‘The upeast shaft, 
7 feet diameter, has a ventilating furnace at the bottom, and contains a 
single winding apparatus. In a recess at the top of the second shalt, is 
fixed the air engine for working the winding and pumping apparatus of 
the second shaft. The compressed air is conveyed to it by a cast iron 
pipe, 10 inches diameter inside, carried down the main shaft, from a 
steam engine at the surface, which is employed to compress the air. 

The steam cylinder is 15 inches diameter, with a stroke of 3 feet, and 
drives two condensing air pumps, which work alternately one on each 
side of the beam centre, delivering the air into the centre reservoir, from 
which it passes into the main pipe. ‘The beam is connected at the 
other end to a crank and fly-wheel, to equalize the motion. ‘The air 
pumps are 21 inches diameter, with a stroke of 18 inches; they are 
placed inverted, with the piston rods passing out below, where the 
stuffing boxes are not exposed to the pressure of the compressed air, 
and are worked with crossheads sliding in vertical guides by means ol 
side rods from the beam. The air pumps are fitted with ball-valves, ot 
which there are three sets to each pump, each set consisting of 44 brass 
balls, 2 inches diameter, arranged in three concentric rings. ‘The balls 
are confined by separate cages to a lift of half an inch. In consequence 
of the high pressure of the air, amounting to 30 Ibs. per square inch, 
provision is made for preventing leakage through the valves, by a stra- 
tum of water constantly covering the piston valves and the delivery and 
inlet valves, through which all the air has to pass. A small pump, 3 
inches diameter and 10 inches stroke, is employed to supply water for 
this purpose, and delivers it into the centre reservoir, from which it 
flows through the small pipes, into each of the air pumps, during the 
period of their downward strokes, the quantity of water admitted being 
regulated by a cock in each pipe. ‘The surpius water is discharged at 
each upward stroke through the delivery valves, and flows over the top 
into the centre reservoir, keeping the delivery valves also covered with 
water ; in this way the compressed air is entirely discharged, and there 
is no loss of power from expansion of air behind the piston at the begin- 
ning of the downward stroke. The level of water in the centre reser- 
voir, is regulated by means of a gauge glass at the side. Any leakage 
of water past the piston valves and piston, escapes through the suction 
or inlet valves, and is carried off by a waste pipe fitted to the casing of 
the air pumps. 

The air pump barrels are lined with brass to prevent corrosion, and 
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the pistons are faced with brass and without packing, being merely 
turned a good fitto the cylinders. ‘The pumps have continued working 
the whole time since starting, a period of more than six years, working 
part of the time day and night, without requiring any repairs or adjust- 
ment ; nothing has been done to them, except replacing some of the 
valve cages which had been broken. 

The usual speed of this engine is about 25 revolutions per minute, 
with a pressure of steam of 18 Ibs. per square inch, giving a pressure of 
air averaging about 20 Ibs. per square inch. 

The air engine at the lower shaft has a cylinder 10 inches diameter 
and 18 inches stroke, and works usually at about 25 revolutions per 
minute ; it is an old steam engine, and was formerly worked with high 
pressure steam. It was intended to be worked with air at 30 Ibs. per 
square inch pressure, and at that pressure the heat generated in com- 
pression was expected to be very great ; indeed, calculation at the time 
yave nearly the melting point of tin. The great safety valve, however, 
for getting rid of the heat developed, is, as was anticipated, the water 
upon the valves of the compressing engine, which absorbs the heat as 
soon as generated, a portion of the water passing off through the main 
pipe in the form of steam ; this steam becomes condensed in the pipe, 
and provision is made for drawing off the water of condensation from 
time to time as it accumulates at the bottom of the shaft, by means of a 
cock. 

The pressure of the air at the lower engine, is only about 1 Jb. per 
square inch below the pressure of the compressing engine at the top of 
the pit. The absorption of heat on the sudden liberation of the com- 
pressed air from the lower engine, at the discharge of each stroke, 
causes so great a degree of cold, that in winter the engine is often stop- 
ped by the formation of ice in the cylinder and exhaust pipe. 


On the Geology and Physical Geography of North America.* By Prof. 
Henry D. Rocers, from the United States. 
(Continued from page 326.) 
American Coat Fiexps. 


The speaker selected from the many topics presented by this sketch 
of the geology of North America, that of the coal fields of the United 
States and British Provinces, as presenting a theme of general interest, 
describing first briefly the carboniferous formations, especially their coal 
measures. 

This formation consists, in the United States and North-eastern British 
Provinces, of argillaceous and siliceous sandstones, conglomerates, clay 
shales, fire clays, and coal slates ; argillaceous limestones, chiefly of ma- 
rine origin, and seams of coal. A coarse siliceous conglomerate or mill- 
stone grit, generally destitute of coal, underlies the productive coal 
measures throughout nearly all the different basins, proving the univer- 
sality of the action which attended the commencement of that state of 
* Notices of the Meetings of the Royal Institution of Great Britain, Feb. 8th, 1856. 
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the physical geography that witnessed the production of the coal seams 
and the sediments which enclose them. 

‘The eastern half of the continent exhibits five great coal fields, ex. 
tending from Newfoundland to Arkansas. 1. ‘The first, or most eastern, 
is that of the British Provinces, Newfoundiand, Nova Scotia, Cape 
Breton, Prince Edward’s Island, and New Brunswick. ‘This seems to 
have been originally one wide coal field, subsequently broken up into 
patches by upheval and denudation, and by the submergence which 
formed the Gulf of St. Lawrence: the area of the coal measures of the 
provinces is probably about 9000 square miles, though only one-tenth 
of this surface appears to be underlaid by productive coal seams. 2, 
The second, or great Appalachian coal field, extends from North-eastern 
Pennsylvania to near Tuscaloosa, in the interior of Alabama. It is about 
875 miles long, and 180 broad, where widest in Pennsylvania and Ohio, 
and by a careful estimate contains about 70,000 square miles. ‘The 
narrow basins of anthracite in Eastern Pennsylvania, containing less than 
300 square miles of coal, are outlying troughs from this great coal field. 
3. A third, smaller coal field, occupies the centre of the state of Michi- 
gan, equidistant from Lake Huron and Michigan; it covers an area of 
about 15,000 square miles, but it is very poor in coal. 4. A fourth 
great coal field is that situated between the Ohio and Mississippi anii- 
clinals, in the States of Kentucky, Indiana, and Illinois. It has the 
form of a wide elliptical basin. It is about 370 miles long, and 200 
niles wide, and contains by estimation 50,000 square miles of coal mea- 
sures. 5. The fifth, and most western, is the large and very long coal 
field filling the centre of the great basin of carboniferous rocks which 
spreads from the Mississippi and Ozark anticlinals, westward to the limit 
of the paleezoic region, where the cretaceous strata begin. ‘The coal 
field itself has its northern limit on the Iowa River, and its southern 
near the Red River, on the western border of Arkansas. It is in length 
650 miles, and in greatest breadth 200 miles. The total area of this 
great irregular basin is probably not less than 57,000 square miles. ‘lhree 
or more sinall detached tracts of coal strata, encompassed by the creta- 
ceous deposits, stretch at intervals south-westward from the southern 
limit of the longer field through Texas. ‘They are probably extensions 
of the great field laid bare by denudation. Other localities of coal bear- 
ing strata occur in the high table lands on both sides of the Rocky Moun- 
tains, and also in the Wahsatch chain of Utah, but it is doubtful whether 
any of them belong to the true carboniferous series. ‘The aggregate 
space underlaid by these vast fields of coal amounts to at least 200,000 
square miles, or to more than twenty times the area which includes ail 
the known coal deposits of Europe, or indeed, of the whole eastern 
continent. 

These coal fields, especially the four lying west of the Atlantic slope, 
exhibit several interesting facts of gradation, which render it highly pro- 
bable that they were, at one time, all of them connected, the vacant in- 
tervals now separating them having been denuded of their coal measures 
by the wide-sweeping erosive action of the waters of the Appalachian 
Sea, set in motion by the uprising of this part of the continent. The 


SECRETIN TREE IEA 


pale pT RNY are RN OL RE Re anaes cise Le 


4 
i 


‘se pf 


On the Physical Geography of North America. 365 


first fact of such gradation relates to the thiekness of the formation, and 
that of the individual coal seams in the respective coal fields, the com- 
parison indicating a marked reduction in this respect from east to west. 
Thus the productive coal measures of Nova Scotia have a thickness of 
nearly 3000 feet, those of the anthracite basins of Pennsylvania a depth 
about as great, while those in the central parts of the great Appalachian 
basin show a thickness not exceeding 2500 feet. Again, in the Illinois 
basin the probable thickness is reduced to 1500 feet, while in the farthest, 
or Ohio and Missouri basin, it cannot exceed 1000 feet. Very similar 
is the reduction in the number of the coal seams. ‘Those at the Joggins, 
in Nova Scotia, are about 50; though only five of them are of work- 
able dimensions, being equivalent to about 20 feet of coal. The deepest 
anthracite basin of Pennsylvania, that of the Schuylkill, contains also 
about 50 coal seams, but 25 ef these have a thickness each of more than 
three feet, and are available for mining. Further west, the great Appa- 
lachian coal field contains about 20 beds in all, 10 of which are thick 
enough to be mined. Still farther onward, the broad basin of Indiana 
and Iilinois shows apparently not more than 10 or 12 beds, and it is 
believed that only 7 of these are thick enough and pure enough for min- 
ing. Northward, in the Michigan coal field, denudation has left only 
the two or three lower beds. Still further westward the coal field of lowa 
and Missouri contains, it is believed, but 3 or 4 beds of profitable size, 
and the total number, thick and thin, does not exceed 6 or 7. A similar 
gradation is noticeable in the general size of the individual coal seams, 
by far the thickest being in the anthracite basins of Eastern Pennsylvania. 

Parallel with this progressive reduction in the amount of land-derived 
material in the upper coal formation, is a diminution in the coarseness 
of the mechanical ingredients of the strata, the eastern coal measures 
having more conglomerates and coarse sandstones, the western, more 
fine-grained argillaceous sandstones and clay beds; and as a further in- 
dication that the first land lay to the east and the ocean to the west, of 
the wide coal-producing plains or meadows, there is with this westward 
reduction of the mechanically derived sediments from the land, a steady 
augmentation of marine limestones, and other true aqueous deposits, 
precipitates of 2 shallow carboniferous sea. In some of the more western 
coal fields the alternation of the terrestrial coal seams with super-im- 
posed limestones, containing marine fossils, amounts even to an occa- 
sional actual contact of the two kinds of strata. 

Apart from these general phenomena of gradation which belong to the 
conditions under which the strata originated, there exist other facts of 
transition, which also imply a declension westward, of quite another 
class of forces than the productive ones. In the Appalachian chain, all 
the eastern coal basins, and the eastern margin of the great Appalachian 
field, give evidence of a crust metamorphism, affecting all the paleozoic 
rocks, the degree of alteration dependent on the nature of the stratum, 
and its situation, eastward or westward, in this great undulated zone. 
The coal, of all rocks the most sensitive to metamorphism from heat, 
presents invariably among the eastern flexures of the Appalachians, where 
the crust action has been greatest, the condition of a hard and flinty an- 
thracite with a jaspery or large conchoidal fracture ; further westward 
31° 
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in the same set of basins, the anthracite has a more cuboidal fracture. js 
softer, and is even slightly gaseous. Entering the eastern border of the 
great Appalachian bituminous coal field, we everywhere find the coal 
possessed of only half its full share of volatile or gaseous matter; and 
it is not until we reach the middle and western side of this wide basin, 
that the coal is found fully bituminous,—in other words, not until we 
pass beyond the last of the perceptible undulations of the crust. 
Throughout all the flat fields of the Western States, the coal invari: ibly 
retains its original full amount of bituminous or gaseous ingred ents. 

Comparing “the areas of the coal fields of other countries with those of 
North America now indicated, Great Britain may be estimated to con- 
tain about 5400 square miles, France 1000, and Belgium 510 squar 
miles. Rhenish Prussia—Saarbrook field—has 960 square miles, West- 
phalia 380, the Bohemian field, about 400 ; that of Saxony, only 30 
that of the Asturias, in Spain, probably 200; and that of Russia, searcely 
100 square miles. And as these are the principal known coal fields i 
Europe, the whole is thus seen to possess less than 9000 square miles « 
productive coal measures. Comparing the coal areas with the tota 
areas of the respective countries, the United States has one square mile 
of coal field to each 15 square miles of its 3,000,000 miles of territory ; 
Great Britain has one square mile to each 225 of surface; Belg un 
a like proportion ; while France possesses only one square mile of coal 
field to every 200 miles of country. Assuming the total area of th 
productive coal measures of the woild at 220,000 square miles, and ac- 
cepting 20 feet as the average thickness of the available coal, the entir 
quantity, if estiinated as one lump, is equivalent to a cube of very nearly 
10 miles dimensions, or equivalent to a cake or plateau of coal 100 miles 
square in its base, and 440 feet high. 

The present annual product of the chief coal producing countries is 
as follows:—Great Britain extracted from her coal mines last year—1855 
—the enormous quantity of 65,000,000 tons ; the United States, between 
8 and 9,000,000; Belgium, about 5,000,000 ; and France, 4,500,000. 

It is interesting to compare the dynamic force of coal applied as fuel 
to the generation of steam in the steam engine, with the dynamic effect 
of aman. ‘The human laborer, exerting his strength upon a treadmill, 
can raise his own weight, say 150 |bs., through a height of 10,000 feet 
per day, equivalent to 1 Ib. raised 1,500,000 ft. The mechanical virtue 
of fuel is best estimated by ascertaining the number of pounds which ; 
given quantit y, Say one bushel, will raise to a given height, say ont 
foot, against gravity. In the steam engine this is called the auty of I 
fuel. Now, the present maximum duty of one bushel of good coal in 
the improved Cornish steam engines, is equivalent to 100,000,000 | 
lifted through one foot; but one bushel has been made toraise ] 25,000, 0¢ 00 
Ibs. one foot high, or one pound 125,000,000 of feet; but as there are 
84 Ibs. in one bushel, this divisor gives one pound as equal to 1,500,000 
ft.; just the result of a man’s toil for one day ny atreadmill. ‘Thusa 
pound of coal is really worth a day’s wages. If we estimate a lifetime 
of hard work at 20 years, giving to eac ch year 300 working days, we 
have for a man’s total dynamic effort 6000 days. In coal this is repre- 
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sented by the amazingly small amount of three tons. Another proof of 
the extraordinary power derivable through the combustion of fuel, is 
presented in the following calculation ; one cubic inch of water is con- 
vertible into steam, of one atmospheric pressure, by 15} grains of coal, 
and this expansion of the water into steam is capable of raising a weight 
of one ton the height of a foot. ‘The one cubic inch of water becomes 
very nearly one cubic foot of steam, or 1728 cubic inches. When a 
vacuum is produced by the condensation of this steam, a piston of one 
square inch surface, that may have been lifted 1728 inches, or 144 feet, 
will fall with a velocity of a heavy body rushing by gravity through one- 
half of the height of the homogeneous atmosphere, or through 13,500 
feet. ‘This gives a terminal velocity of 1300 feet per second, greater 
than that of the transmission of sound. From this we can form some 
estimate of the strength of the tempest which alternately blows the 
piston in its cylinder, when elastic steam of high pressure 1s employed. 
Applying the calculations of the dynamic efhiciency of coal, for esti- 
mating the mechanical strength latent in the coal fields of the earth, 
or in the large coal product annually furnished by the mines of Great 
Britain, we get some interesting results. Each acre of a coal seam, 
four feet in thickness, and yielding one yard nett of pure fuel, is 
equivalent to about 5000 tons ; and possesses, therefore, a reserve of 
mechanical strength in its fuel equal to the life-labor of more than 
1600 men. Each square mile of one such single coal bed contains 
3,000,000 of tons of duel: equivalent to 1,000,000 of men laboring 
through twenty years of their ripe strength. Assuming, for calculation, 
that }0,000,000 of tons, out of the present annual product of the British 
coal mines, namely 65,000,000, are applied te the production of me- 
chanical power, then England annually summons to her aid an army 
of 3,300,000 fresh men, pledged to exert their fullest strength through 
20 years. Her actual annual expenditure of power, then, is represented 
by 66,000,000 of able-bodied laborers. The latent strength resident 
in the whole coal product of the kingdom may, by the same process, be 
calculated at more than 400,000,000 of strong men, or more than double 
the number of the adult males now upon the globe. 
Climates.—Adverting to the causes of the characteristic features of 
the North American climates, those of all the eastern and northern 
divisions of the continent were shown to depend primarily upon the pecu- 
liar distribution of the land and water, and the general circulation of 
the winds and oceanic currents in the North Atlantic and the Polar 
Basins, resulting from general phenomena of rotation of the fluids, and 
from the configuration of those seas. ‘The chief surface currents of both 
these basins belong all to one great circulating stream, which, crossing 
the Atlantic from Africa to the Gulf of Mexico, under the northern 
tropic, and following for a vast distance the highly-heated shores of 
South and Central America, enters the North Atlantic at Florida, under 
the name of the Gulf Stream, carrying a temperature of 5° to 6° higher 
than the mean heat of the equator, and imparting to the southern 
coast of the United States the ocean temperature of the tropics. Pur- 
Suing its career to the north-east, this current transports its own mild 
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the rigors of the European Polar Sea; but refrigerated, as it sweeps 
round in its circumpolar course, the shores of Siberia and Wester, 
Arctic America; and, loaded with the annual ice of all that extende 
zone, it streams through the great Archipelago of North-eastern Arcti 
America, clogs its deep channels with its floating packs of ice, and chil! 
to the zero temperature of the whole hewisphere this coldest of all th 
summer climates of the globe. Returning into the Atlantic around 
Greenland, and by its main passage through Baffin’s Bay, this now Areti 
ice-chilled and ice-transporting current, hugs the whole north-« 
coast of the continent inside of the Gulf Stream. It thus weaves a track 
somewhat resembling the figure 8. The Gulf Stream on the south-east 
and the Aretic current on the north, conjointly with the tropical a: 
polar winds with which they are connected, produce such a cont: 
the temperature of the southern and northern latitudes of eastern 
rica, that all the zones of the climates of the sphere are there compress: 
within not more than 30° of a great circle, crossing the continent 

the Gulf Stream to Jat. 70° north of Hudson Bay. 

The climatology of the western half of the continent was next 
cussed. ‘There the controlling agent in the latitudes north of then 
east ‘Trade Wind of the tropic, is the south-west and west wind from th: 
Pacific Ocean, and in the Southern Atlantic States from the Gul! 
Mexico. ‘This Pacific Ocean wind, moderately charged with moisture 
in the lower latitudes, and excessively humid in the more northern ones | 
from traversing a wider tract of sea, confers a temperate, moist, ar 
oceanic climate upon the Pacific slope ; but deprived largely of 
moisture by ascending the high mountain barrier of the Pacific chain, } 
which robs it of nearly the whole of its wetness, it exerts in the 1 
southern latitudes just the opposite effect upon the plains and tal 
to the leeward or eastward of that barrier. ‘The high evaporative | 
of the winds thus parched accounts for the excessive aridity of the C 
rado and Utah deserts, and the whole desert belt of the interior w! 
in the lower latitudes stretches to Texas. It likewise explains the pre- 
valence of numerous salt lakes, destitute of outlets, and the occurret 
of the wide tracks covered with salt, or with a saline soil, within 
area. 

Gold.—To the same general cause, the Pacific wind, we are to at- 
tribute the abundant gold alluvia of the western slope and base of th 
Sierra Nevada. ‘The copious precipitation of rain, amounting to near! 
the whole humidity of the Pacific wind, against the gold containing 
western flank of the Californian chain, greater probably in the pleist 
cene than in the modern epochs, has produced an enormous erosion 0 
the gold-bearing and cleavage fissured rocks; and has strewn and 
sorted their fragments and particles in the ravines of the mountain, 
and in the plains at its base. The speaker concluded with an annonnce- 
ment of the general fact that, whereas the salt fields of the earth are 
found upon the continental or interior dry sides of its oceanic chains, 
its gold fields are restricted to their wet or oceanic slopes. 
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Atlantic Telegraph Cable.* 


We have been favored by the contractors for the Atlantic telegraph, 
with a piece of the cable for the deep sea. ‘This cable consists of a 
central copper strand of seven small copper wires of No. 22 gauge, acting 
as the conductor through which the signals are tobe transmitted. Owing 
to the retardation which experiment has disclosed to exist in large 
wires, these small wires are found necessary. Each or all seven together 
act as a conductor. The strand of the seven copper wires, about one- 
tenth of an inch in the cable diameter, is surrounded with a coating of 
gutta percha, averaging about 0-15 inch thick. This gutta percha is 
again closely and tightly covered with 18 strands each, consisting of 
7 iron wires, the object of which is to protect and keep close the gutta 
percha round the conducting strand of copper, and to give strength to 
the cable. To prevent the oxidation of the iron wire under water, 
which unprotected would be rapid, a mixed solution of Stockholm tar 
and pitch, well rubbed in, coats the iron strands. 

From the specimen before us, the cable is exceedingly well made, 
and though compact and strong, is sufficiently flexible. Its weight is 
19 cwt. to a mile, and Messrs. Kuper & Co., who have 1260 miles to 
make in one length, and to lay in the Atlantic, are to have it on board 
ship by the end of next June, The other portion of the cable is making 
in America, and will start about the same time from the American side, 
to meet midway the vessel carrying the English portion of the eable. 

A sort of plateau of sand has been discovered running across the 
Atlantic on which the cable is to be iaid. The greatest depth by sound- 
ings appears to be 2070 fathoms, giving a pressure of water per square 
inch of 6210 Ibs., or nearly three tons. 

Two causes of apprehension existed with regard to the success of a 
telegraphic communication across the Atlantic. One was that the great 
pressure of water would penetrate any supposed insulation of the con- 
ducting wires, and consequently disperse or so weaken the magnetico- 
electric current as to prevent the action of the needle on the other side, 
or it might so change the molecular arrangement of the copper particles 
as to materially interfere with, if not destroy, the transmission of the 
signals. Mr. Glass, however, informs us, that a pressure of four tons to 
the square inch has been used on the cable, and no sensible disturbance 
produced, which of course disperses to the winds the first apprehension. 

The second apprehension arose from an experimental fact, on the 
Anglo-Belgian submarine cable, that the signals transmitted through a 
cable submerged to any depth suffered a very sensible retardation and 
lingering, in only about 300 miles. From this fact it was therefore feared 
that in a cable of ten times the length, exposed to much greater depths and 
pressures, the definition of the signals, if they should ever reach the 
opposite shores, would be so feeble and imperfect as to be unintelligi- 
ble, and so slow in their transit as to be comparatively useless. Mr. 
Whitehouse, however, the engineer of the Company, has, by sending 
alternately positive and negative currents, obviated greatly, if not 
wholly, this difficulty, increased the number of the repetitions of signals, 
* From Herapath’s Journal, No. 923. 
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and sharpened their definition. He seems to think that the alteration 
of opposite currents clears out the wire from any lingering remains of the 
prooning signal. Whether this be so or not, if the lingering action be 
destroyed, a greater number of signals can be transmitted, and the grand 
desideratum of the telegraph—instantaneous transmission—be more 
nearly approximated. 

Our government, it is knowa, proposes to allow the Company £14,- 
000 a year for such use of the telegraph as it may require. ‘The Ameri- 
can government is said to have consented to allow an equal sui, which 
together, will give 9} per cent. on the estimate of £300,000. 


For the Journal of the Franklin Institute. 

Experiments made at the Steam Flour Mills of Messrs. Hecker & Brother, 
New York. By Chief Engineer, B. F. Isuerwoop, U. S. Navy. 
(Continued from page 309.) 

With regard to the back pressure on the pistons, it will be observed, 


that, excepting series p and F, it steadily increased with the increase of 


the final pressure at the end of the stroke of piston, ranging from 1-65 to 


5:00 pounds per square inch above the atmosphere, for final pressures of 


from 3°60 to 30°68 pounds per square inch above the atmosphere. The 
area for the exhaust is really the same as for the steam, though the ex- 
haust port itself is larger, because the exhaust steam must first pass 
through the steam port before it can enter the exhaust port; and from 
the foregoing it will be seen, that this area was too small when any con- 
siderable quantity of steam was exhausted through it. ‘There is also 
another fact to be prominently noted in this connexion; it is that although 
the surface condenser condensed all the exhaust steam, yet in no case, 
not even when using the small amount of steam required to work the 
engine and shafting per se at the slowest speed, did the back pressure 
fall to Jess than one pound per square inch above the atmosphere. At 
this time and for the purpose of testing this point of minimum possible 
back pressure, the surface condenser was flooded by the independent 
steam pump with a copious supply of water, but little above the freezing 
point. There was particular attention paid to this fact, because it is a 
common though very erroneous opinion among a large number of engi- 
neers, that with non-condensing engines exhausting tbrough a ‘‘heater,”’ 
which, to a certain degree, acts as a surface condenser, it is possible to 
reduce the back pressure below the atmosphere. This opinion is very 
prevalent on the Western rivers where such engines are wholly used, and 
although such a result is manifestly impossible, as it involves a contra- 
diction to the best established law of physics, viz: the equality of pres- 
sure and resistance, yet as it was held by many practical men it was 
thought as well to practically refute it. 

An inspection of the columns headed ‘Relative Economy of Fuel,” 
will show, in a striking manner, the immense influence exerted on the 
economical result by the ‘*Ratio of the back Pressure to the total Average 
Pressure.”’ Forinstance, comparing Series a and B, whose points of cut- 
ting off, and whose actual coefficients of the expansion of the steam are 
substantially the same, but whose ratio of the total back pressure to the 
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total average vary as 0°478 and 0-591, leaving with Series 4, 
(1-000—0"4 =) 0-522, and with Series ps, (1‘000—0-591 —) 0-409 
of the pressure to be applied to the development of power ; we have the 
relative economy of fuel as 1-923 to 2-536 or as 1-000 to 1°319; but 
0-409 and 0-522 compare as 1-000 to 1-276, or nearly the same ; show- 
ing that the great difference of 32 per centum in the consumption of fuel 
for equal powers in the two cases, was caused entirely by the difference 
of the ratios of the back pressure to the average total pressure. Again, 
if we compare Series c and G, in which the points of cutting off are 
respectively 0°348 and 0-237 of the stroke; but in which the ratios of the 
back pressures to the total average pressures are 0°280 and 0°340, leav- 
ing with Series c (1-000—0-280 == ) 0°720, and with Series eG, (1-000 
—0-340—) 0-660 of the pressure to be applied to the development of 
power, we find, that notwithstanding the greater economy to be derived 
trom eutting off shorter in Series G, yet the economical result with the 
fuel was precisely the same in both cases, owing to the fact, that with 
Series G, the ratio of the back pressure to the total average pressure was 
so much higher than in Series c, as to exactly balance the gain by the 
greater expansion. Once more, if we compare Series & with Series 1, 
we shall find the economy of fuel to be greater with & than with 1 in the 
ratio of 1-257 to 1:358, although the point of cutting off with the former 
was 0°298, and with the latter 0-152 of the stroke, the difference of the 
gain by the greater expansion being overbalanced by the loss from the 
greater ratio of the back pressure. In these cases the proportion of the 
pressure applied to the development of power was with Series & 6699, 
and with series 1 0°635. In making these comparisons throughout all 
the Series, some discrepancies will be observed; they are to be referred 
to the leakage of a cut-off valve already noticed, and went of course to 
vitiate the rate of expansion as given by the actual closing of the valve. 
From the foregoing, will be appreciated how great is the importance in 
view, not only of economical but of potential results, to make the ex- 
haustion as low as possible, and to reduce the ratio of the back pressure 
to the total average pressure to a minimum, by using the highest conve- 
nient average pressure throughout the stroke. It shows how easily the 
gain by cutting off the steam shorter, which with the same initial pressure 
will give a less average pressure throughout the stroke, can be neutralized 
by the loss consequent on the necessarily increased ratio of the back 
pressure, and that to fully realize the benefits of increased expansion, it 
must be accompanied by a corresponding increased initial pressure so 
as to maintain the same average pressure as before. ‘These remarks 
are particularly applicable to non-condensing engines, where the atmos- 
pheric pressure alone constitutes with any practicable initial steam pres- 
sure, a very high ratio of back pressure. A point can soon be reached, 
beyond which, if expansion be carried, a loss in economy of fuel instead 
of gain will result ; as for example, in Series c and 1, both having sub- 
stantially the same initial steam pressure, by cutting it off in c at 0-348, 
and in 1 at 0-152 of the stroke ; in these Series the economy of fuel was 
1:234 for the long, and 1-358 for the short cut-off, showing that the 
greater expansion resulted in a greater Joss from the causes just men- 
tioned. Practically, economy of fuel depends conjointly on the ratio of 
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the expansion of the steam and’ on the ratio of the back pressure to the 
total average pressure. 

Inprcator D1aGRams. 

A few specimens of the Indicator Diagrams taken, will be satisfactory 
to the reader ; the following are therefore given, viz :— 

No. 1 was taken when the power was employed merely to overeome 
the friction of the engines and shafting. Number of double strokes of 
pistons made per minute 18. 

No. 2 was taken under precisely the same circumstances as No. 1, 
except that the steam was entirely shut off from one eylinder, the other 
cylinder only being used. ‘The number of double strokes of piston made 
per minute was 36, anc the mean effective pressure throughout the stroke 
is just double that of No. 1. 

No. 3 was taken before the old throttle valve was removed ; all the 
valves except the cut-off, which was fastened wide open, were in the 
same condition as when the diagrams for Series a, B, and F were taken. 
Steam pressure in boilers, 85 pounds per square inch. Number of dou- 
ble strokes of pistons made per minute was 36. 


No. 4 is one of the diagrams taken for Series c. 
“5 66 66 = I, 


“ 6 4 “e ce ms 
and after the last cut-off had been substituted for the first one. 


Evaporation sy THE Borers. 

The evaporation was carefully ascertained in the following manner, 
viz:—The water in the boilers being at its normal height, was heated 
until the gauge showed a steam pressure of 85 pounds per square inch 
above the atmosphere; the fire was then withdrawn from the furnace, 
and a new fire started with the Lackawana anthracite of the nut size, 
the lumps averaging about an inch cube ; 6000 pounds of this coal were 
accurately. weighed out and regularly fed to the furnace; the fire was man- 
aged by the regular fireman exactly the same as in ordinary practice. 
The coal was entirely consumed in 10 hours 30 minutes, when the 
remaining ashes, clinkers, and unburnt coal were weighed. The chimney 
damper was kept wide open. The boilers had been in constant use 
for several days previous, and the brick-work was thoroughly dry and 
heated up. ‘The weather was clear, fine, and dry, the thermometer aver- 
aging 80° Fah. The boiler pressure was very regularly maintained, the 
minimum being 78 and the maximum90: pounds per square inch above 
the atmosphere. The number of double strokes made per minute by the 
pistons was very regular throughout the experiment, the minimum being 36 
and the maximum 39. The pressure in the cylinders before cutting 
off was 63 pounds per square inch above the atmosphere for the mini- 
num, and 70 for the maximum. The work performed was grinding 
with three run of four feet diameter stones, 50°75 bushels of wheat 
per hour. 

The Worthington steam. pump for supplying cold: condensing water 
to the condenser, averaged during the experiment 78 double strokes 
of piston per minute, its throttle , Bese nearly closed. - The diamieier 
of the steam cylinder of the pump is 12 inches, stroke of piston 7 
inches. Space displacement of piston per stroke, plus clearance and 
Vou. XXXIII.—T arp Series.—No. 6.—Juner, 1857. 32 
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nozzles, 0°48 cubic foot. The final steam pressure in this cylinder ayer. 
aged, by experiment at the end of the stroke, as nearly as could be 


ascertained, 24 pounds per square inch, including the atmosphere. ‘[he 


steam used in the Worthington pump will be computed separately, 
The temperature of the water overflowing from the condenser av eraged 
80° Fah. ‘The temperature of the water of condensation in the reseryoj; 
averaged 130° Fah. ‘The temperature of the feed water when fed into 
the boilers averaged 122° Fah. ‘The temperature of the condensino 
water was 36° Fah. i 
Indicator diagrams were taken regularly every 20 minutes during the 
experiment, and the quantity of steam used is computed from the a Perec 
of the final pressures in the cylinders at the end of the stroke. E ch 
diagram was traced three times by the pencil, and all not agreeing were 
rejected and new ones taken. The following are the data and results: 


Data. 
Total duration of the experiment in hours and minutes, ‘i 10h. 20 
Total number of double strokes of piston made by the engines, 23.311 
“ “ W orthington’s steam pump, 19. 140 
Total number of pounds of Lackawana anthracite, lumps 1 inch cube, put 
in the furnace, 6 


Total number of pounds of ashe s, clinkers, onl satiated coal w sthdrs — 
from the furnace, 


Total number of pounds of combustible consumed, d ' 90 
Average steam pressure in boilers in pe $ per square inch above the 

atmosphere, . : 8] 
Average steam presstire in cylinders in pound Is “ square inch above the 

atmosphere, before cutting off, . . , 
Average steam pressure in cylinders in pounds per square inc h above the 

atmosphere at end of stroke of pistons, 1h p 


Steam cut-off at in ¢ v linders from commencement of shots of pistons, "0-2 203 744 
Mean number of double strokes of piston made per minute by engines, 
Mean number of dotble strokes of pistons made per minute by the Worth- 
ington steam pump, e 78 
Average steam pressure in the steam cylinde r of the Ww enthinesen pump 
at end of stroke of piston in pounds per square inch, including the 
atmosphere, ‘ , 2 
Mean number of pounds of coal Sede n on the ante per hour, ; 57! 
“ “ combustible consumed “ . ‘ 174 
Mean temperature of the water fed into the boilers, in degrees Fah., . 122 
Mean temperature of the heated gases escaping from the boilers, in degrees 


Fahrenheit, F ° A 694 
Mean temperature of the heated gases in the Serna ace and over ‘the i incan- 

descent fuel, in degrees Fah., . . y . 1750 

Rrsvutts. 

Total number of cubic feet of steam of atmospheric pressure consumed by 

the engines, 913789-800 
Total number of cubic fe vet of steam of atmospheric pressure c susnnnsd by 

the Worthington steam pump, ; 73982-000 
Total number of cubic feet of steam of atmosphe ric pressure consumed 

during the experiment, 987771°800 
Number of pounds of steam evaporated by one pound of coal, te wa 

of feed water 122° Fah., ‘ 6-052 
Number of pounds of steam evaporated by one pound of coal, temperature 

of feed water 100° Fah., 4 ‘ 5-925 


Number of pounds < of steam ev pernted by one pound of coal, temperature 
of feed water 212° Fah., . . : 6-635 
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Number of pounds of steam evaporated by one pound of combustible, tem- 


perature of feed water 122° Fah., 7-291 
Number of pounds of steam e vaporated by one pound of combustible, tm 
perature of feed water 100° Fah., J 7-138 
Number of pounds of steam evaporated by one pound of combustible, tem- 
perature of feed water 212° Fah., ° 7994 
Number of pounds of coal consumed per hour per oquare foot of auete 
surface, . 9-930 
Number of pounds of cor nbustible consume vd per hour pe r square foot of 
grate sur face, . 8-244 
Number of pounds of onal nf per hour per square foot of heating 
surface, . 0-489 
Number of pounds of combust. ble consume r per iene ms per square foot of 
heating surface, . ° ° e 0-405 
Nu uber of pounds of steam evaporated per hour from one square foot of 
eating surface, 9-959 
Number of square inches of air space in the grate per pound of aay con- 
sumed per hour, ° ° ° ‘ 3-410 
Number of square inches of air space in the grate per pound of combusti- 
ble consumed per hour, . 4-116 
Number of square inches of cross area of the flues per pound of ak con- 
su! ned per hour, e . 1-190 
Number of square inches of cross area of the P eg per pound it combuaihe 
ble consumed per hour, . ‘ ‘ ‘ 1-430 


The above experiment was, for the purpose of confirmation, continued 
by the consumption of 4000 pounds more of the same coal ‘accurately 
weighed and regularly fed to the furnace as before. ‘The cut-otf was 
altered so as to cut off shorter, carry a higher pressure, and maintain 
about the same number of double strokes of piston per minute as before. 
‘The temperatures of the feed, condensing and overflow water remained 
as before ; also, the number of double strokes made per minute by the 
steam piston of the Worthington pump, and the quantity of steam re- 
quired to supply it. The temperatures of the heated gases in the furnace, 
and escaping from the boiler, were the same as before. The number of 
pounds of coal thrown on the grate per hour was the same precisely as 
before ; and this coal, being the same, left precisely the same per centage 
of ashes, clinker, and unburnt coal. ‘The minimum boiler pressure was 
85, and the maximum 102 pounds per square inch above the atmosphere. 
The steam pressure in the cylinders before cutting off was for minimum 
68, and for maximum 80 pounds per square inch above the atmosphere. 
The minimum number of double strokes of piston made per minute was 
38, and the maximum 40. The chimney damper was carried wide open. 
The duration of the experiment was 7 hours 10 minutes. ‘The work 
done consisted in grinding wheat with four run of 4 feet diameter stones, 
at the rate of 46 bushels per hour, the feed on each run of stone having 
been made considerably lighter than before. Indicator diagrams were 
taken every 15 minutes, and the quantity of steam used is computed, 
as in the first experiment, from the average of the final pressures in the 
cylinders at the end of the stroke of the pistons. Each diagram was 
thrice traced by the pencil. If the three tracings did not coincide, it was 
rejected and a new one taken. The steam consumed by the Worthington 
pump is computed separately and added. The following are the data 
and results of this the second experiment, to determine the evaporation 
by the boilers, viz :— 
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Data. 


‘Total duration of the experiment in hours and minutes, . 

Total number of double strokes of piston made by the engines, . 
oe “ “ “ Worthington 
steam pulp, ° ; , 33.5 

Total number of pounds of Lackawana anthracite, lumps 1 inch cube, 
put in the furnace, 

Total number of pounds of ashes, c Habe ‘rs, and aubnent coal withdr iwn 
from the furnace, ‘ , 4 f 

Total number of pounds of combustible consumed, 

Average steam pressure in boilers in pounds per square inch above the at- 
mosphere, . ° . ; 

Average steam pressure in cylinders in pounds per square inch above the 
atmosphere before cutting off, . ° 

Average steam pressure in cylinders in pounds per square inch dhiowe the 


atmosphere at end of stroke of pistons, ; 13 
Steam cut off atin cylinders from commencement of steshe of pistons, 0-152 or 7-29 
Mean number of double strokes of piston made per minute by engines, 38 
Tr Ty “ s“ “ me" W orth 
ington steam pump, 7 a 


Average steam pressure in the steam 2 eylinde or of the Worthington pump 
at end of stroke of piston in pounds per square inch, including the 
atmosphere, ‘ ‘ ‘ 

ReEsuvtLts. 


Total number of cubic feet of steam of atmospheric pressure consumed 


by the engines, . A . 60 1574-31 
Total Foca r of cubic feet of steam of atmospheric pressure consumed 

by the Worthington steam pump, . 4 . §0495°8 
Total number of cubic feet of steam of atmospheric pressure consumed 

during the expe riment, ° ° H52070°1( 


Number of pounds of steam evaporated by one pound of coal, temper ra- 


ture of feed water 122° Fah., . . ? 
Nuiwber of pounds of steam evaporated by one pound of coal, a ra- 

ture of feed water 100° Fah, . 5:86 
Number of pounds of steam evaporated by one pound of coal, tempera- 

ture of feed water 212° Fah., : 6°57 
Number of pounds of steam evaporated by one pound of combustib le, tem- 

perature of feed water 122° Fah., 2 
Number of pounds of steam evaporated by one pound of combustible, tem- 

perature of feed water 100° Fah., , 7 
Number of pounds of steam evaporated by one pound of combustible, tem- 

per rature of feed water 212° Fah., ° 79 
Number of p sunds of steam ev: iporate d per hour from one square foot of 

heating surface, ‘ ; ‘ : 2-8f s 

These results are almost identical with those from the first experi- 
ment. 

The steam room of the boilers contains 442 cubic feet, and wher 
cutting off at the longest, there was drawn from it only 4 cubic feet 
steam per stroke of pistons, or about the 110th part ; consequently the: 
could have been but little loss from foaming, especially as the steam w 
taken out at a height of 6 feet 9 inches above the water level. The co 
ing of the boilers, steam drums, and steam pipes, was so complete ‘he ' 


no great Joss from radiation could have taken place ; this loss could have | 
been sensible from the uncovered cylinders only, 

I consider these boilers a very good specimen of their type; they ar 
of sufficient length to retain the heated gases within them for a reason- 
able time. These gases are first broken up and mixed at the cross boiler, 
and again when they enter the return flues. The brick bridge walls ar 
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judiciously shaped, and the calorimeter well proportioned. The air spaces 
between the grate bars, and the grate bars are very narrow ; the amount 
of coal burned per square foot of grate per hour is moderate, and the 
ratio of the heating to the grate surface, without being large, is consider- 
able. In view of all the above conditions, I am disposed to consider 
the evaporation obtained as a maximum for this type of boiler. 

I endeavored to obtain the temperature of the heated gases at their exit 
from the flues, but a mercurial thermometer graduated to 570° Fah., 
which was used for that purpose, broke by the expansion of the mer- 
cury within, after it had reached that temperature. I now resorted to 
sheet lead, and placed at the mouth of the flues a small roll of that metal 
supported on a fire brick ; it melted at once and ran down like water ; 
this experiment, repeated a number of times, at intervals, and with dif- 
ferent flues, gave always the same result. I then tried zine in the same 
manner ; this metal was not in the least fused by the heat, the edges and 
filaments of the fractured parts remaining as sharp and distinct as when 
first placed at the mouth of the flue. 1 now placed, immediately after 
a fresh charge of coal had been throwa on the grates,a roll of sheet lead 
having a portion cut into fine fragments at the junction of the sheet iron 
conduit and the brick chimney; this conduit is 10 feet long, and con- 
nects the mouths of the flues with the chimney. The fine fragments 
of lead soon fused and ran together, but the large mass of the lead did 
not thoroughly melt until the fires were at their maximum. The melting 
point of lead is, according to Morveau, 593°-6 Fah. ; according to Dal- 
ton 611° 6 Fah.; according to Rudburg 617° Fah., and according to Kupf- 
fer 633°°2 Fah. ; the mean of these authorities is 614° Fah. The melting 
point of zine Is, according to the accurate experiments of Daniell, 774° 
Fah. ‘The temperature of the heated gases at their exit from the flues 
lay, therefore, between these numbers ; perhaps we shall nearly approach 
the truth by the mean, and may consider the temperature to have been 
(614 + 774 
\ 2 

I endeavored to obtain the temperature of the heated gases in the fur- 
nace immediately over the incandescent fuel, in the following manner, 
viz: I took a thin round piece of silver and bent it nearly double, and 
placed it on a fire brick so that it touched the brick but at two points, 
and exposed both sides of the silver to the action of the heat. The fur- 
nace having been freshly fired-up, the brick with the silver on it was 
placed in the centre, and at about one-third the length of the furnace 
from the bridge wall; it was allowed to remain a considerable time, and 
until the furnace required firing again, when it was withdrawn, and was 
found to be sunk down flat and fused on the surface, but not thoroughly 
melted throughout. A roll of fine copper wire was next tried in the same 
manner, but on being withdrawn after a considerable time exhibited no 
marks of fusion. ‘The melting point of silver is, according to Prinsep, 
1830°°2 Fah.; according to Pouillet, 1832° Fah.; and according to Mor- 
Veau, 1893°-2 Fah.; the mean of these numbers is 1852° Fah., and as 
the temperature of a sieam boiler furnace fluctuates about 200° Fah., 
we shail probably be not far from the truth if we take 1750° Fah. for the 
mean temperature of the furnace. 
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In the September number of this Journal, 1854, pages 196 and 197, jt 
has been shown by the writer, that the heating power of coal is practically 
in the direct ratio of the carbon they contain; and that the total theoreti- 
cal evaporation possible by one pound of carbon, supposing no heat to 
be lost by radiation, or in producing the draft, or in any other manner. 
and that the entire amount of heat developed by the combustion was 
applied to the evaporation, is 14°624 pounds of water from the tempera- 
ture of 212° Fah. Also, that the composition of Pennsylvania anthracite 
is, according to the ultimate analysis of Richardson, and exclusive of 
earthy matter, as follows, viz : oxygen, 2°56 per centum ; hydrogen, 2°55 
per centum ; and carbon, 94°89 per centum. Hence, the absolute theo- 
retic evaporation by our coal will be (14°6240°9489=) 13°877 pounds 
of water per pound of coal consumed aster deducting the ashes, clinkers, 
&c. Now, the coal consumed in the experiments, afler deducting ashes, 
clinkers, &c., evaporated per pound 7-994 and 7-916, mean 7:°955 pounds 
of water from 212° Fah., leaving (13-°877—7-955=) 5°922 pounds to 
be accounted for. ‘The temperature of the heated gases whien in the 
furnace being 1750° Fah., and when leaving the boiler 694° Fah., ther: 

5 ( 
would be expended in producing the draft (“a =) 39°66 per 


centum of the total heat, equivalent to an evaporation of 
13-877 x 0°3966=) 5°504 pounds of water from 212° Fah., leaving 
5°922—5-504=) 0°418 pounds for radiation, &c. 

When the quantity of air entering the furnaces, the composition of 
the coal, and the temperature of the heated gases escaping from the 
boiler are known, the per centage of the total heat developed by the 
combustion, which is lost by the heated gases passing into the chimney 
and producing the draft, can be calculated. That loss varies not 
only with the temperature of the escaping heated gases, but also with 
the quantity of air entering the furnace. Let us take the case where 
only the exact quantity of atmospheric air enters the furnace, which is 
required for the perfect combustion of the coal of our experiments. Re- 
ferring again to page 197 of the September, 1854, number of this Journal, 
it is there shown that the total calorific power of 1-00 unit of weight o! 
carbon—the sole heat-producing constituent—is capable of heating 
75°094 units of weight of water from the freezing to the boiling point, or 
of giving out (75-094 x (212—32)=) 13668 units of heat. The products 
of the combustion of one pound of our coal, afier deducting ashes and 
clinkers, amount to 12°8 pounds of gases, the mean density of which 
differs but little from that of atmospheric air. The specific heat of this 
mixture of gases is also about that of the atmospheric air, and the 
specific heat of the latter is one-fourth that of water ; consequently one 
pound of carbon will raise one pound of the gases through (13668 x 4 
54672° Fah. ; but this heat if diffused among 12:8 pounds, the tem- 
perature will therefore bea) 4271° Fah. This, however, is on the 
supposition that no more air has entered the furnace than is rigorously 
required for the combustion ; if a greater weight of air enter, the tem- 
perature will of course be reduced in that proportion. Now we have seen 


Experiments on Hecker’s Steam Flour Mills. 379 


,it that the temperature of our furnace was experimentally 1750° Fah., there- 
fore the weight of gases passing from the furnace was (S207 )e44 
"§ ; times greater than it should have been, or instead of being 12°8 pounds 
ae . it was (12°8x244—=) 31°23 pounds, of which the original fuel con- 
“4 " stituted one pound, leaving 30-23 pounds of atmospheric air to have 
ys : entered instead of (12°8-—1-0=) 11-8 pounds, o(> ) 2°56 times 
o9 more airthan necessary. ‘The 2-56 times more air than what was rigor- 
oft ously required for combustion, which passed through the grates, shows 
ds there was no lack of oxygen to render the combustion perfect; it also 
rs, shows that the grate surlace was too large for obtaining the highest econ- 
eS, omical result from the fuel, because with the given draft and weight 
ds of coal consumed, it admitted 2°56 times more air than necessary, and 
to involved a loss of caloric represented by this weight of air multiplied 
he by the difference of its temperature when entering and leaving the boiler. 
> The fuel was kept about 7 inches thick on the grates ; now had the Jatter 
been reduced from 5 to 3 feet in length, and the fuel kept about 12 
er inches deep on the grates, it is evident that a considerably higher econ- 
omical result would have been attained, and that about the same weight 
i of fuel would have been consumed as before. It is a fact well known 
? to engineers, that a reduction of grate surface in a given boiler is very 
of frequently productive of the mast satisfactory results. This will par- 
* ticularly follow in boilers where a strong draft obtained by height of 
™ chimney is joined to a moderate consumption of coal per square toot of 
ae grates per hour. Had no more air entered the furnace than what was 
ot ' rigorously required for the combustion of the fuel, and supposing also the 
th combustion to have been perfect, the loss of heat by the gases entering 
se the chimney at 694° Fah., would have been only (= ) 16°25 
a per centum, instead of 39°66 per centum, as was actually the fact. 
u, | From the foregoing data, the velocity with which the heated gases 
. | leave the furnace can be computed. ‘These gases have about the same 
ng > mean density as dry atmospheric air, which weighs 0°076555 pounds 
of avoirdupois per cubic foot at the standard of 60° Fah., and 30 inches 
As barometer. ‘There was consumed of combustible during the experiment 
id 474 pounds per hour, and we have seen that the products of the com- 
bustion and the additional air which entered the furnace, amounted to 
HS 
he 31:23 pounds per pound of combustible, or to(= —~_- ) 246°717 
ne 
=) pounds per minute, equal to sarapee=) 3222-74 cubic feet per min- : | 
q ute at standard temperature and pressure. But these gases in the furnace 
had a temperature of 1750°, or (1750—60—) 1690° higher than the 
ly _ _ Standard, and as gases expand 0:3667 for every 180° Fah., the 3222-74 
vf ; cubic feet will become in the furnace 14318°31 cubic feet. The area 


between the top of the bridge wall and the bottoms of the boilers is 


a 
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6-415 square feet, consequently to pass 14318-31 cubic feet of gases, the 


; é' 14318°31 
velocity per minute must have been — = ) 2232 feet, or 37-2 


6415 
feet per second. This velocity, however, is not maintained ; it decreases 
if the same cross-section of flue be preserved, in the ratio that the gases 
decrease in bulk from loss of temperature, becoming slower and slowe 
as they approach their exit. The temperature of the gases at the mout! 
of the flues where they enter the chimney, was 694° Fah., or (694—60 
634° above the standard temperature ; the expansion of the gases du 
to this temperature would increase the original bulk of 3222-74 eubi 
feet at standard temperature, to 7385°23 cubic feet, and as the cross 
area of the flues is 4°712 square feet, the velocity of the gases per miuut 
7385°23 


when they enter the chimney would be ( nn 
; 4-712 


=) 1567°32 feet, 
26:1 feet per second. 

The large boilers are 10 years old, and have been nearly in constant 
operation day and night during the whole of that period. ‘They oo 
during that time been twice repaired, when particular plates of the iron 
have been found deeply honey-combed, while others adjoining were 
nearly as sound as ever; about the honey-combed portions salts of cop- 
per were found, carried there from the copper pipes of the condenser, 
The present cross-boiler is the third that has been put in entirely new 
during the 10 years ; the destruction here is much more rapid, and the 
salts of copper are found in much greater quantities. It will be remem- 
bered that the feed water is pumped directly from the copper conden- 
ser through copper feed pipes into the cross-boiler. Pure water is used 
in the boilers, and any deficiency of the distilled water furnished by the 
condenser, is ‘supplied by rain water; on an average, 600 pounds ot rai 
water are required per 24 hours ste aming. The conden iser has been use 
9 years in connexion with these boilers. 

Erriciency oF THE CoNDENSER. 

The condenser is 9 years old, and has been, with occasional short in- 
tervals, in constant use day and night. During these 9 years the upper 
two “ gridirons ”’ have been renewed once ; the lower three ** gridirons ” 
are the same as originally put in. ‘The upper gridiron first receives the 
exhaust steam as it leaves the ¢ ylinders, conseques ntly the heat is there 
the greatest as well as the washing off of the salts of copper by the rush 
of the steam current ; this portion therefore goes first, and the wasting 
of the metal appears on close examination to have taken place about 
equally on both sides the copper; that is to say, on both the sea water 
and distilled water sides. ‘The weight of copper in the condenser is 
885 pounds. When working ordinarily, that is to say, receiving about 
97,000 cubic feet of steam of atmospheric pressure per hour, equal to 
3566 pounds of water ; there are required to be added to the boilers per 

25 100 _ 
hour about 25 pounds of water, the loss is consequently (== — - ) a 
39606 
of 1 per centum; that is to say, all the steam received by the con- 
denser, less *7 of 1 per centum, is returned to the boilers in the state of 
distilled water at the temperature of 130° Fah. in the reservoir, and 
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122° Fah. when entering the boilers. This loss of *7 of 1 per centum 
may be considered as due entirely to leakage. 

The space displacement of the pump piston for supplying the con- 
denser with cold water, is 0-156 cubic foot per stroke, and allowing it 
to discharge two-thirds of its capacity of water, it will, at its average 
speed of 78 double strokes of piston per minute, discharge 973°44 
cubic feet of water, or 60,840 pounds of water per hour, which gives 
for condensing each pound of steam of atmospheric pressure to water of 


130° Fab.,(oe — )17 pounds of water. The temperature of the con- 
3566 
densing water was 36° Fah. ; temperature of the water overflowing from 
the condenser was 80° Fah.; it had gained, therefore, only (8O—36—) 
44° of temperature, and was still (130°—S0°=) 50° Fah. below the 
temperature of the condensed steam, The weight of condensing water 
at 36° Fah. required to condense a pound of steam of atmospheric pres- 
sure so that the temperature of the mixture shall be 130° Fab., will be, 
taking the total heat of steam of atmospheric pressure at 1146°-6 Fah., 

1146-6—130 

130—36 
condenser, we have seen to be 17 pounds. 

No mechanical provision was made for the distribution of the cold wa- 
ter and steam among the pipes, both currents being allowed to take their 
own routes from their places of entrance to those of exit. In view of this 
fact, and of the small amount of surface contained in the condenser pro- 
portionably to the quantity of steam to be condensed, viz: only 304 sq. 
feet to condense 1616% cubic feet of steam of atmospheric pressure per 
minute, or 1 sq. foot of surface per 5°32 cubic feet of steam, using only 

(17-10-81) X100 \.. 
(\ SS ae eo ) 57-3 per centum more than the theoretic quan- 
tity of condensing water. I consider the result obtained, which is the 
condensation of all the steam entering, and its return minus the -7 of 1 
per centum loss by leakage, to the boilers in the shape of distilled water, 
as very remarkable. ‘The number of years the condenser has been in 
operation, and the uniform satisfaction it has always given, must not be 
overlooked in making up an opinion on this description of instrument. 


=) 10°81 pounds. The weight required with the surface 
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List of American Patents which issued from April 7th, to April 2\st, 1857, 
(inclusive,) with Exemplifications. 
APRIL 7. 

1. For an Improvement in Harvesters; Samuel 8. Allen, Bristol, Pennsylvania. 
; Claim.—« The combination of the upper platform and sliding pole, with the main 
frame and inclined draft rod or chain, when the same are constructed and arranged for 
joint operation.” 
2. For an Improved Mode of Clinching Spikes; Horatio Bates, City of New York. 
Claim.—* Securing a spike or nail by boring a hole in the timber of less depth than 
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the spike or nail itself to receive it, and inserting thereinto, before the spike or nail, a 

ball or lump of metal of substantially similar character, to deflect the point thereof wh 

it is driven, and thereby cause it to clinch itself.” 

3. For an Improvement in Steam Boilers; Smith Baldwin, St. Louis, Missouri. 
Claim.—* The arrangement of the cylinders, the water tubes, flues.”’ 


4. For an Improvement in Window Curtain Fixiures; Ransom Ballou, 
jamin F. Hooper, Albany, New York. 
Claim.—* A tightening button or pulley, affixed at or near the circumference: 


Jr., and Ben- 


rotating disk or barrel, the said disk being combined either with the paw! and fix. 
ratchet, or with other means within it for maintaining the necessary stress upon t 
cord.” 
5. For an Improvement in Processes for Treating Moss for Matresses; Samuel Bak 
City of New York. 

Claim.—*“ The method of treating or preparing the moss of commerce to serve as 
substitute for curled animal hair.” 
6. For an Improved Apparatus for Evhibiting Stereoscopic Pictures; Alexa 


Beckers, City of New York. 
Claim.—* 1st, Arranging the pictures at right angles to the endless belt. 2d, The 
mode of securing the pictures in the grooved slides, by means of the elastic ba 
notches in the ends of the grooved portions of the slides.” 


For an Improved Road Scraper; Chauncey Blakeslee, Ashtabula, Ohio. 
Claim.—“ The grading blade, arranged and combined with the runners, with 


draft forward of the edge of the blade, for the purpose of causing said runners to s 

as guides or gauges thereto, and preventing the blade from dropping into furrows 

depressions.” 

8. For an Improved Shingle Machine; John L. Brown, Indianapolis, India 
Claim.—“ The construction of a self-feeding shingle machine, by the arr 

and combination of the wheel upon the shaft, the wheel, the eccentric, tl 

bolt, and the oscillating table.” 


For an Improvement in Hoisting Winches for Ship Board; Joel Bryant, Br 
New York. 


Claim.—*“ The construction and use of windlasses or winches, having 


ley or wheel set on the axle of said windlasses or winches back of their boss 
und connecting and operating with other sheaves or pulleys, operated by the said win 
lasses or winches, or by the tackle connecting therewith, for hoisting the sails of v 
and for such like purposes.” 
For an Improvement in Folding Window Blinds; Sylvanus 8. Clark, Mancheste 
New Henapebiv 
Claim.—* 1st, The employment of movable upright pieces containing notches t * 


receive and con stitute bearings for the tenons of the blind slats, arranged to operate wit 
the stationary sides of the blind or shutter framing, for the purpose of confining t 
tenons of the slats when the blind or shutter is down, or of liberating the tenor 
allow the blind or shutter to be drawn up or folded. 2d, The guide plates for conducti 
the tenens of the bottom slat clear of the notches during the drawing up of the bl 
such plates being attached to portions of the tenons of the said slat that extend bey 
the ends of the tenons of the other slats, into cavities that are made within the station- 
ary side pieces of the blind, for the cords or chains by which the blind is raised or folded 
to work through. 3d, The construction of the chains with stops on the links, arrang 
in such manner as to allow the links to fold freely inwards or away from the slats, and 
prevent them folding between the slats. 4th, The application of the spring and cord 
to the upper slat, in combination with the connexion of the slats by the chains at their ' 
inner edges, for the purpose of effecting the closing of the slats when the blind or shut- 

ter is down, and keeping them closed unless held open by other means. 5th, The sus- 
pension of the top slat from fixed pins in the cap of the frame of the blind or shatter, 

by slotted plates, which admits of all the movements. 6th, The curved lever and slid- 

ing ratchet bar, applied to operate upon the lower slat, and open the blind or shutter 
from the interior of the window. 7th, The hook attached to the inner edge of one of 


nail, a 
{f when 
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lats, and operating in combination with the spring and cord, to hold open the 


the § : : . ‘ P 

slats of the upper portion of the blind or shutter, while the lower portion remains 
_ 

close Ie 


11. For an Improved Machine for Making Rivets; Richard H. Cole, St. Louis, Mo. 
Claim.—* Ist, Forming a successive series of die boxes of a double series of sec- 
‘ns. which are combined with the parallel peripheries of two equal sized intermittingly 


ul . ‘ . : 
-otating wheels, when the arrangement of the bearings of one or both of said wheels 
<= such as to allow of a sufficient amount of lateral play thereof, to enable a pair of said 
sections to be firmly pressed against each other at the termination of each intermittently 
tary movement of said wheels. 2d, Combining the curved gauge plate and the cut- 
»late with each other, and also with the cam wheels. 3d, The combination of the 

, wheels with the gauge plate, the cutting plate, and the header.” 
» Foran Improved Cutting Apparatus for Harvesters; Samuel Comfort, Jr.. Mor- 
, Pennsylvan 

( —“As an improvement on the cutting apparatus of harvesters, for which a 


t was granted me on the 18th day of March, 1856, the springs with their twisted 
nt projections, in combination with the endless chain of cutters and stationary 


For an /mprovement in Reefing Sails; Washington F. Davis, Winthrop, Mass. 
Claim.—“ Arranging the ranges of folding eyes or grummets, and the reefing lines 

shove the reef band, or with respect to the upper yard, in order that the sail, when 

reefed, shall at the same time be folded or plaited against the upper yards. Also, the 


nt of the lines of grummets or eyes at unequal distances apart, in order that 


the minor part of each fold of the sail may come underneath the yard, or the yard 

project beyond it when the sail is reefed.” 

14. For an Improvement in the construction of Baskets; Joel A. H. Ellis, Spring- 
, Vermont. 

Claim.—* The new and improved manufacture of basket as made of vertical splints, 
two bottom beards,.top hoops, and staple connexions, or their equivalents. Also, the 
" | | | i 

gement of the staple connexions, viz: so that each one shall lap on the two next 
scent it, the same causing the fibres of the wood of the splint to be drawn together 
y the strain of the load of the basket.” 

For an Improvement in Reaping Machines; George Esterly, Heart Prairie, Wis. 

( m—* The combination of the common supporting beam, with an adjustable 

r’s seat or stand and platform, when said parts are constructed and arranged in re- 
n to each other, so as to be easily adjusted to any desired position, and there firmly 

the machine is in operation, and the raker on the platform.” 

For an Improvement in Forming Spiral Springs for Chairs, Sofas, and other 
articles; John T. Foster and Jacob J. Banta, Jersey City, N. J., and James H. 
Banta, Piermont, New York. 

Claim.—* The spirally cut metallic plate spring, applied to sofas, chairs, and similar 

For an Improvement in Machines for Felting Hat Bodies; Wm. Fuzzard, Cam- 

eport, Massachusetts. 

“ My invention relates to an improvement in a felting machine formerly patented by 
e,and which consisted of an apron attached to a drum, and working between two 
ressure rollers fitting in a swinging or vibrating frame, the article to be felted being 

placed on the lower part of the apron.” 
Claim.—** The employment or use of the roller, one or more attached or applied to 
the mat bine.” 
18. For an Improvement in Rotary Pumps; Richard Gilbert, Rochester, N. Y. 

“ The nature of my invention consist in combining with the annular piston of rotary 
umps, a vibrating link, which combination is found to work much easier, and much 


e perfectly than that of the annular piston and radial arm.” 
‘laim.—* The vibrating link (or arm), in combination with the annular piston.” 


9. For an J; proved Current and Paddle Wheel; James H. Hanchett, Beloit, Wis. 


Claim—* Ist, Suspending water and paddle wheels, by means of radius bars. 2d, 
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The method of maintaining the planes of the faces of the floats of wheels that oscil. 

late in a determinate relation to the radius of oscillation of the wheel.” 

20. For an Improvement in Machines for Cutting Fringes; Wm. J. Horstma: 
Philadelphia, Pennsylvania. 


Claim.—“* The combination of the circular cutters and the feeding rollers.” 


21. For an Improved Gate Post attachable to any Panel of its corresponding Field 
Fences; James G. Hunt, Cincinnati, Chio. 
Claim.—* The application of a portable post to a fence, whether portable « perma- 


nent, fur the purpose of hanging or fastening thereon a gate. 
22. For an Im prove ment in Photographic Trays; Daniel J. Kellogg, Rochester, New 
York. 
Claim.—* The employment of the movable bottom.” 


? 


23. For an Improvement in Smul Machines, Israel Kepler, Milton, Pi 

Claim.—* In the construction of the stave, the horizontal ribs, and open , when 
said ribs are cut away on their inner faces, so as to facilitate and concentrate th t 
of air that is to pass through them, to carry off the smut and other impu ‘ 


24. Foran Improvement in Lamp Burners; A.M. Knapp, Medford, Mass usetts. 
Claim.—*“ The arrangement in a movable burner so that it may be applied to a ¢ 
mon glass lamp of the perforated screen apertures, small column and cam, provided with 


an eccentric slot, whereby I am enabled to produce a steady and even flame.” 


25. Foran Improved Arrangement of Staging Brackets; Joseph C. Latham, Pha 
nixville, Connecticut, 

Claim.—“The use or employment of the bracket, the strap, and dog.” 

26. For an Improved Liquid Metre; Otto G. Leopold, Cincinnati, Obiv 

Claim.—* Ist, Suspending the wheel or drum, and floating it so as to reduce the f 
tion of its bearing to the smallest possible amount, and thus, in addition to the other 
means rendering it peculiarly adaptable to the registering of the flow of liquids. 2d 
The arrangement of dividing the inlet opening into an appropriate number of small 
apertures so as to protect the wheel from the gross impurities of the water, and thus 
preventing its free motion from being disturbed.” 

27. For an Improvement tn Harvesters; Pells Manny, Waddam’s Grove, II! 

Claim —“ The combination of the smooth elastic metal cap or sheath, connecti 
the divider with the main wing, with the reversed hook or bent projecting end of an 
automatic rake, when said parts are constructed and arranged for joint operation.” 

28. For an Improvement in Harvesters; Pells Manny, Waddam’s Grove, Illino 

Claim.—* Raising and lowering the finger bar of harvesters, by means of the a 
ing staunchion, when used in combination with the elastic shoe. rigidly attached to t 


draft bar or pole, and jointed to the main frame in front of the driving wheel, and ba 

of the finger bar.” 

29. For an Improved Arrangement of Carriage Springs; Rinehart P. March, Jeffer- 
sonville, Pennsylvania. 

Claim.—* The arrangement of the combination spring, axle, slotted bar, an i 
pin, for the purpose of supporting the spring and preventing lateral strain, and for 
making of equal strength a much cheaper and lighter carriage than usual.” 

30. For an Jmprovement in Securing the Legs of Sectional Corn and Cob Mills; 
Richard F. Maynard, Baltimore, Maryland. 

Claim.—* The mode of securing the legs and the parts of the concave together.” 
31. For an Improvement in Corn and Cob Mill; Richard F. Maynard, Baltimore, Md. 

Claim.—“ The arrangement of the teeth so as to break points, and to form a series 
of interrupted screw threads by their inclined points.” 

32. For an Improvement in Window Curtain Fixtures; Purches Miles, Hartford, 
Connecticut. 


Claim.—* The arrangement of the springs for the three-fold purpose of keeping the 
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band in place, supporting the shade at any required height, and preventing the roller 

from having end play.” 

33. For an Improvement in Sound Boards of Piano-Fortes; Joseph Newman, Balti- 
more, Maryland. 

Claim.—* In piano-fortes and other musical instruments having two or more sounding 
boards, making the bridges upon the lower sounding board or boards to protrude through, 
or rise beyond, the sounding board ur beards above them.” 

34. Foran Improved Trimming Jack; Garret J. Olendorf and Edwin R. Tripp, Mid- 
diefield, and Samuel Harper, Cooperstown, New York. 

Claim.—“ The construction of shaft, in connexion with frame and lever operating 
the dies.” 

35. For an Improvement in Hawser Holes for Vessels, &c.; Jason C. Osgood, Troy, 
New York. 

Claim. —“ Beveling the edges of the pulleys.” 

36. For an Improvement in Machines for Paring Apples; J. J. Parker, Marietta, O. 

Claim.—“ The combination of a spring holder with the knife arm.” 

37. Foran Improvement in Paper Ruling Machines; Charles L. Pond, Buffalo, New 
York. 

Claim.—* The spring connected box and shaft, combined with the stop wheel and 
the detachable rim.” 

38. For an Improvement in Strings for Musical Instruments; William Randle, Flo- 
rida, New York. 

“The nature of my invention consists in providing for each string one or more springs, 
to prevent the strings from breaking when exposed to the dampness of the atmosphere, 
or other causes which will contract the strings and cause them to break, which is often 
the case with the ordinary mode of construction.” 

Claim.—* The application of one or more springs applied to each string, or its equiva- 
lent.” 

39. For an Improved Field Fence; Samuel Rains, Lancaster County, Virginia. 

Claim.—* The making of a fence without posts when the panels are fastened to- 
gether.” 

40. For an Improved Wrench; Ezra Ripley, Troy, New York. 

Claim.—* Making the levers combined together with wrench jaws so arranged that 
the levers do not tend to spread open when used as an adjustable wrench.” 

41. For an Improved Mode of arranging and operating Window Shutters; D. Ro- 
han, Cincinnati, Ohio. 

Claim.——“ Attaching the lower end of the shutter to the slide, or its equivalent, which 
is fitted in the box below the sill of the window casing, the bars being used in con- 
nexion with the slide, and connected at the proper time to the slide by the catches which 
are actuated by the weights and blocks.” 

42. For an Improved Gold Separator; Edward L. Seymour, City of New York. 

Claim.—* The use of the sections or frames when perforated or constructed so as to 
open or shut the communication between the upright tubes or compartments, for the 
passage of materials containing gold or other substances of air, or of water, as may be 
required, the whole operating in connexion with the hopper.” 

43. Foran Im prove ment in Veterinary Syringes; William Somerville, Buffalo, N. Y- 

“My invention consists in providing the plunge r with a spring and catch, by which 
the efliciency of the instrument is much increased.” 

Claim.—* Providing the syringe with the spring and catch, or their equivalents.” 

44. Foran Improved Machine for Manufacturing Cylindrical Boxes; Horace 8. Smith, 
Elijah Hinson, and M. 8. Richardson, Rutland, Vermont. 

Clain.—“ The cutters attached to, or formed on, the semi-cylindrical shell, the eut- 
ters attached to the ends of the solid semi-cylindrical projection, and the cutter attached 
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to the inner end of the semi-cylindrical projection. Also, in combination with the ; ute 
ters, the saw attached to the swinging bar.” 


45. For an Improvement in Ships’ Steering Apparatus; Samuel N. Smith, Cir 
New York. 

“ This invention relates to that description of steering apparatus in which the rudd, 
is turned by means of a curved rack and pinion, the pinion being located upon 
wheel shaft.” 

Claim.—* Locating both of the bearings of the wheel shaft upon the tiller. <A 
locating the brake upon the tiller and wheel shafts.” 

46. Foran Improved Road Scraper; George W. Thomas, Wickford, Rhode Island. 
Claim.—* The adjustable side scrapers, in combination with the front release « 
pers, when so arranged as to throw the dirt inwardly towards the centre of the roa 
ahd in a crowning form, for the purpose of giving a natural drainage to t! ” 


47. For an Improvement in Railroad Cur Brakes; Robert M. Wade, Wadesyil|; 


Virginia. 
“The character of brake to which my invention applies, is that in wh th ( 
ing action is effected by the strength of a spring: the invention consists th int 


manner of applying the rubbers to the wheels, and withdrawing the sam 

Claim.—* ‘The wedge, lever, and bar, constructed, arranged, and operating 
nation with the rack. Also, the aforesaid wedge, lever, and bar, in con ation wit 
the slack chairi for effecting the simultaneous application of the brake rubbers throug 
out the train.” 

48. Foran Improvement in Machinery for Making Rope; Milton Wallwork, Hoosic! 
Falls, New York. 

“ This invention relates to that description of rope making machine generally know 
as the sufi and planet machine, and consists in certain means of controlling the speed 
of the stfand flyers for the purpose of enabling the twist of the strands to be varix 
with facility.” 

Claim.—* The construction of the stationary circle or ring with which th: 
the flyers run in contact to produce the rotary motion that gives the twist of 
of segments, one or more of which may be removed or withdrawn from the ring 
or replaced therein at pleasure, for the purpose of varying the twist.” 


z 


49. For an Improvement in Fixtures for Curtain Rollers; C. H. Wheeler, Bost 
Massachusetts. 

“The object of my invention is to produce a fixture that can be applied to curt 
when hung inside of the bead that confines the sash in place, and that shal! ope 
without the use of springs.” 

Ina 


Claim —* Perforating the block in which the curtain rod revolves, so that it 
slipped back upon the pivot, and securing it to the bracket by the dove-tailed ears. 


50. For an Improvement in Printers’ Composing Stitks; Daniel Winder, Cincinna 


Ohio. 
Claim. —“ The combination atid arrangement of the several parts of the cor 


i 
stick. as constructed with each other.” 

51. Foran Improvéd Invalid Chair; Ransom Witherell, Huntington, Mass. 
Claim.—* Attaching the bars to one end of the bars by a joint, and attaching t 
bars in a similar manner to the opposite ends of the bars, the bars with their cro: 
piece forming the back of the chair, and the bars with their rounds the foot rest, 

bars being pivoted to the opposite sides of the stationary chair seat, and perfectly 
lanced on their pivots.”’ 
52. Foran Improved Method of Working Pumps; William Wright, Hartford, Cor 
Claim.—* The arrangement for working a double bucket pump, consisting of a ca 
placed centrally over said pump, combined with the buckets thereof, by bell cranks, 
situated that one arm of each of said cranks bears at the same time upon opposite « 
nearly opposite points of the edge of the cam, whereby the necessary strength and s 
bility may be given to the several parts, while preserving the regular throw of 
buckets.” 
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53. For an Improved Method of Constructing Iron Fences; William 8. Faller, Mill- 
burg, Assignor to Wm. D. Cutler, Worcester, Massachusetts. 
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Claim.—* The manner of connecting the pieces and rods together, by means of the 
lugs and collars.” 


54. For an Improved Construction of a Retort; A\fred Monnier, Camden, New Jersey, 
{ssignor to self and Isaac Gattman, Philadelphia, Pennsylvania. 


Clain.—* The method of preventing the rapid destruction of retorts by placing the 
same within a fire-clay casing, and packing the space intervening between the retort 
ind said casing with any substance or mixture of substances incapabie of combining 
when heated either with the clay or metal retort.” 

55. Foran Improved Car Lock; Henry Ritchie, Assignor to self, Samuel C. Thomp- 


son, and George W. Westerfield, Newark, New Jersey. 
Cliim.—* The combination of the sliding plate, tumblers, and jaws, arranged and 
operating in connexion with the bolt for releasing the hasp.” 
Foran Improved Machine for Splitting Hoop-Poles; Joseph and Sylvester Sawyer, 
iiburg, Mass., Assignors to The American Hoop Machine Co. 


.—" Moving the knife back from the rolls in proportion as the latter are sepa- 
' i each other. Also, connecting the knife with the centre of the shaft of the 
movable feed roll by means of the arm. Also, the friction rolls in the knife stock.” 


57. For an Improvement in Hemp Brakes; James Barkley, St. Louis, Missouri. 

‘The nature of my invention consists in a hinged platform, so arranged and con- 
structed with suitable attachments as to graduate the speed and sweep of stroke of the 
ke at the proper time, by the natural traveling motion of the workman or operator 
upon said platform, thus making the weight of the operator the medium through which 

' operation of the brake is regulated, leaving the hands entirely free to handle the 


Claim. —“The hinged platform, arranged in combination with the mechanism, and 
that the attendant upon the platform may change the speed and stroke by merely 
ging his position, and thus leave bis hands at liberty to manage the hemp.” 


58. For an Improvement in Propellers; Robert Griffiths, London, England ; patented 
England Sept. 13, 1849. 


Claim.—** Making propellers with an enlarged boss on the shaft to which the blades 
secured, extending say to about one-third of the entire diameter, and this I claim 
contradistinection to the solid hub of a diameter merely sufficient for strength as 


retofore employed, whereby I avoid the centrifugal or broken action of the water near 


the centre, which is known to be prejudicial to the propelling action of the blades, and by 
which also I avoid the resistance due to the action of the blades near the centre, where 
they otherwise would be in a plane nearly coincident with the plane of the axis of the 
shatt. Also, in combination with an enlarged boss, the method of connecting the blades 


therewith, by means of a shank or stem on the blades fitted to, and capable of being 
turned in the said boss to adjust the pitch of the blades. Also, the adjustment of the 
pitch of the propeller, by the connexion of the propeller blades with the enlarged hol- 
low boss or hub, and the self-adjusting apparatus. Also, in combination with the en- 
larged hollow boss or hub, the blades narrowed towards their outer ends, and the round 
shank attachment to the hub.” 


59. For an Improved Mill for Cleaning Castings; Henry R. Remsen, Assignor to 
self and W. J. Noyes, Albany, New York. 
Claim.—* The use in a horizontal revolving mill for cleaning castings or hollow ware 
of open work, lattice or grated partitions, parallel to, or in line with, the axle.” 


APRIL 14. 


rs 


). For an Improved Boring Machine; Jonas Rosenbury, Cherryville, New Jersey. 

Clain.—* The arrangement of devices.”’ 

61. For an Improved Cooler for Wine, Beer, and other Liquids in Barrels; John 
F. Bergin, Northumberland, Pennsylvania. 

Clain.—* Arranging the two cylinders eccentrically in respect to each other, when 


| ’ - . : : : ’ 
the widest portion of the chamber is directly below the opening.” 
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62. For an Improvement in School Slates; Samuel R. Burrell, City of New York. 


Claim.—* The application of a permanent or fixed pile, and also a movable pile, to 
the ordinary slate frame of commerce.” 


63. For an Improvement in Machinery for Crossing the Fibres of Wool in making 
‘elt Cloth; Thomas B. Butler, Norwalk, Connecticut. 
Claim.—* The arrangement and use of regular polygon heads, cams, guide plates, 
and traversing rods, connected with and operated by the shaft.” 


64. For an Improved Preparation of Sugar called Table Manna; Merano Butterfield, 
Indianapolis, Indiana. 
Claim.—* The use of the sulphate of alumina and potassa, or its equivalent, in the 
manufacture from white sugar of a substitute for honey.” 


65. For an Improvement in Hot-Air Furnaces; John H. Cahill, Philadelphia, Penna. 


Claim.—*“ The clean-out holes in the lower radiator, in combinatien with the short 
stopper tubes, fitting adjustably within the same, and opening through the lower plate 
of the radiator.” 


66. For an Improvement in Levels or Inclinometers; Thomas A. Chandler, Rockford, 
Illinois. 

Claim.—“The combination of an entire graduated circle, provided with a pendulum 
and index, with the two parallel sides of the level stock, whereby I am enabled to apply 
either side of said stock to the surface whose direction is to be ascertained, and at the 
same time have the index facing the operator, in whatever position he may be placed. 
Also, the level composed of the before enumerated parts in combination, whereby, among 
other things, either edge of the instrument may be used uppermost with its face or dial 
towards the operator, and when any two of the pointers are screened from sight by an 
intervening body, the third will indicate the inclination of the surface to which the in- 
strument is applied, and the angles at the head and foot of a rafter will be indicated at 
the same time.” 

67. For an Improvement in Lifting Jack; John 8S. Chesnut, Philadelphia, Penna. 

Claim.—* In combination with the rack lever and the bracket, the thumb lever, so 
that the user may, with one and the same hand, work the jack, and throw the bracket 
in and out of gear with the rack at pleasure.” 


68. Fee an Improvement in Raking Attachments for Harvesters; Isaac H. Conklin, 
Rockford, Illinois. 
Claim.—* Operating the hopper attached to the shaft, by means of the pin on the 
plate, in combination with the pinions on the shaft, when the said parts are constructed 
and arranged in relation to the platform.” 


69. For an Improved Machine for Sawing Shingles; Jonathan Creager, Cincinnati, 
Ohio. 
Claim.—* The combination of the bench, working rest, and adjustable stops, with 
circular saw fed transversely of the shingle by treadle, and cutting longitudinally.” 


70. Foran Improvement in Lifting Jack; Robert W.and Daniel Davis, Yellow Springs, 
Ohio. 

Claim.—* The application of the power centrally beneath the self-clutching gripe or 
collar, whereby its action is directed in the line of the axis of the ratch bar. Also, the 
free upright connecting rods upon which the reciprocating gripe rests, arranged and 
operating in combination with said gripe and the lever.” 


71. For an Improved Apparatus for Filtering Liquids; Benjamin N. De Boffon, 
Paris, France ; patented in France May 3, 1356. 

“ My invention consists in the employment of a cylindrical tube of iron, or other 
suitable metal, surrounded by a cylinder of wire gauze, containing charcoal or other 
filtering material.” 

Claim.—* \st, The general arrangement and construction of tritular apparatus for 
filtering water and other liquids. 2d, The mode of constructing stationary and tubular 
filters, in which the impure water to be clarified is passed from the exterior to the inte- 
rior of the filter. 3d, The compressing of the filtering material.” 
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72. For an Improvement in Machinery for Manufacturing India Rubber Hose; 
Thomas B. De Forest, Birmingham, Connecticut. 

Claim.—* Ist, The employment ef a pressure roller or rollers, of a length equal to a 
comparatively small portion of the length of the mandrel, when such roller or rollers or 
the mandrel have a longitudinal movement. 2d, Giving the mandrel a rotary motion 
independently of the pressure rollers, and causing the latter to derive motion from the 
mandrel. 3d, Making the pressure rollers of a tapering form, so as to exert less pres- 
sure nearest where the laying or winding of the fillet or fillets takes place ; and a grad- 
ually increasing pressure as the wound fillet advances further between them. 4th, The 
mode of operating the mandrel, and the pressure and guide rollers, whereby the fillets 
are first wound up on the mandrel to form the hose, and the hose is afterwards pushed 
longitudinally off the mandrel, viz; by giving rotary motion to the mandrel, while the 
carriage which contains or supports the rollers moves in one direction longitudinally 
in relation to the mandrel, and suspending the said rotary motion while the rollers move 
n the opposite direction. 5th, The combination of the clamps, flanched collars, pins or 
screws, springs, and elliptic collars, applied and cperating in the head stock, to clamp 
the hose to the mandrel, and liberate it therefrom. 6th, The combination of the two 
spring clutches and the levers, the spring bolts, the tappets and the sliding bar, the 
whole operating together, to cause the roller carriage to be driven in opposite directions 

lternately.” 
73. Foran Improvement in Washing Machines; Thomas A. Dugdale, Bichmond, Ind. 


Claim.—* Combining the vibrating frames and rollers, the plate, the knob, and pin, 
with the washboards and rollers.” 


74. For an Improvement in Reefing Ships’ Sails; James Emerson, W orcester, Mass. 


“My improvement relates to that class of reefing sails where the extra yard is used ; 
the reefing being effected by chains or ropes leading down to the deck of the vessel, so 
that the sails can be reefed white the men are on deck.” 

Claim.—* The adjustable clamps when managed so as to be enlarged or decreased 
as required, Also, the screws and claws on the roller, for spreading the sail.” 


75. Foran Improvement in Revolving Fire Arms; Josiah Ellis, Pittsburgh, Penna. 
i g 


“My invention consists in the use and combination of a hammer, trigger, and spring 
pawl, so constructed and arranged, that the breech may be rotated, and the hammer 
raised to and retained in pesition at full cock, preparatory to firing, either by pulling 
the trigger, or by lifting the hammer by the hand, so that the pistol may be cocked by 
the hammer, or cocked by pulling the trigger, or fired without standing at full cock, at 
pie asure. 

Claim.—* Ist, The use of a self-acting spring stop, operating directly by the trigger, 
in combination with suitable recesses in the revolving chambered breech, or their equi- 
valents, for the purpose of locking the breech at the moment of firing, and leaving it 
free to rotate at other times. 2d, Making a cam for the bearing of the trigger spring, 
on the trigger back of the centre on which it springs, in order to admit of easy play and 
short motion of the spring, where a long sweep of the trigger is necessary. 3d, Con- 
structing and arranging the trigger spring in such a manner as to serve the double pur- 
pose of a trigger spring and spring stop for locking the bolt. 4th, The combination 
ind arrangement of the claw and notch on the hammer, the pawl or catch, and cam on 
the trigger, or other equivalent devices, for the purpose of retaining the hammer in its 
respective position when at full cock, and for effecting the rotation of the breech and 
cocking of the hammer preparatory to firing, cither by lifting the hammer or pulling the 
trigger.” 

76. For an Improvement in Machines for Forming the Brims of Felt Hats; William 
A. Fenn, New Milford, Connecticut. 

“ My invention consists in the employment or use of a plain and a corrugated roller, 
vibratory clamp bar, and stretching segment, arranged and operating conjointly, whereby 
the lower portion of the hat body is drawn or stretched out horizontally, or at right 
angles with the crown, and properly formed, the hat body being placed or fitted over 
the block, which is rotated by the rollers as the brim is formed.” 

Claim.—“ The employment or use of the rollers, vibrating bar, working over the bed 
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and the serrated segment, with plate attached, arranged and operating conjointly. Also, 
in combination with the rollers, segment, and clamp, formed of the lever and bed, the 
adjustable frame which receives the block, the frame c being fitted within the frame s.”’ 


77. For an Improved Hoisting Bucket for Coal, §c.; George Focht, Reading, Pa. 


Z Claim.—* 1st, The knife-edged bar, arranged with a link and hook, whereby the 
4 handle is clasped with the front edge of the bucket. 2d, Pivoting the handle to the 
front of the bucket near the bottom, and clasping said handle to the front of the bucket, 
whereby said bucket is completely inverted, when said clasp is unlocked from said 
bucket, and whereby the tendency of any weight in the bucket is to keep said handk 
clasped with said bucket.” 


lashed 


~ 


78. For an Improvement in Gas Burners; E. P. Gleason, Providence, R. !. 
Claim.—“ The peculiar arrangement of the holes, in combination with the conne: 
ing tube, and the perforations. 


79. For an Improvement in Treating Gutta Percha: Robt. Haering, City of N. Yor! 


' 


Claim.—* In vulcanizing india rubber and similar gums, the use of pipe clay, or it 
equivalent, in combination with sulphur.” 
80. For an Improved Expansive Bit; Alexander Hall, City of New York. 

Claim.—“ In combination with a boring tool, an expanding bit or bits, whose turned 
cutting edge and shank passes through a mortise in the shank of said boring tool, an 
is secured therein by a pin, so that said expanding bit or bits may have a cutting edge 
from the centre of the boring tool to its extreme outer edge.” 
81. For an Improvement in Apparatus for Feeding Fuel to Furnaces; James Hew- 

ington, Richmond, Indiana. 

Claim.—*“ Attaching the feeders to their shafts by joints, and applying springs 
thereto.” 
82. For an Improvement in Cvating Metals with Silver; Levi L. Hill, Hudson, 

New York. 

Claim.—* The combination of cyanide of silver, grape sugar, essence of sassafras 
clay, and Paris white, or any of their equivalents respectively.” 
: 83. For an Improved Method of Attaching Adjustable Buckets to the Shafts of Water 
; Wheels; J. R. Howell, Alexandria, Virginia. 

Claim.—** The method of adjusting and securing the buckets to the arms of the wat 
wheel, that is to say, the arrangement of the ribs, mortises, or their equivalents, and 
bolts, in combination with the flanched end of the arms of the wheel.” 


84. For an Engraved Plate Printing Press; M. C. Gritzner, Assignor to M. J. Gritz- 
4 ner, Washington, D. C. 

Claim.—‘Covering the wiping rollers or their equivalents, with oil cloth or oiled silk, 
or any material impervious to ink, for the purpose of having a wiping surface fron 
which ink can be constantly removed by a scraper or otherwise, so as to keep it clean, 
in contradistinction to cloth, Jeather, or similar materials which absorb ink. Also, 
combination with a reciprocating bed plate, carrying an engraved plate or its equivalent 
to be printed from one, two, or more wiping rollers, revolving each upon its own axis, 
: when the said axis has a reciprocating, rotating, or any other motion in a plane parall: 

with the plane of the bed plate. Also, passing a wiping band over two ur more wiping 
rollers, when said rollers have the compound motion given to them. Also, producing 
the proper degree of pressure between the cleaning surface and plate, by means of 
compressed gaseous or liquid fluid. Also, the manner of securing the plate to be printed 
from the bed plate.” 
85. For an Improvement in Steam Boilers; Nelson Johnson, Jasper, New York. 
Claim.—* In combination with the employment of a direct internal flue, and a direct 
passage under the bottom of the boiler, both leading from the fire place to the chimney 
t Also, the arrangement of the two dampers, for the purpose of controlling the directioi 
of the products of combustion, and using the boiler as a direct draft cylinder, boiler, or 
direct flue boiler.” 
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86. For an Improved Composition for Tanning Hides; David H. Kennedy, New Alex- 
andria, Pennsylvania. 
Claim.—* The combination of valonia, the sulphate of soda, sulphate of magnesia, or 
sulphate of potash, and sulphate of alumina, sal soda, borax, or boracie acid, dissolved 
in water or tan bark liquor, for the purpose of tanning hides and skins.” 


87. Foran Improved Rammer for many-chambered Breech Fire Arms; James Kerr, 
London, England. 
Claim. —“Fitting the rammer for ramming the charges in the chambers of the rotating 
breech of fire arms, in a longitudinal groove in the side of the body or frame, in com- 
bination with the cam lever fitted to a mortise in the rammer for operating it.” 


88. Foran Improved Raking Attachment for Harvesters; Daniel W. and Henry A. 
Lafetra, Eatontown, New Jersey. 
Claim.—“ Operating or giving a reciprocating motion to the rake, by means of the 
spirally grooved cylinder, in combination with the spirally grooved collar. Also, rotating 
the cylinder, by means of the self-adjusting wheel or roller, and vibrating shaft.” 


89. Foran Improvement to Prevent Incrustations in Steam Boilers; Robt. M‘Cafferty, 
Lancaster, Pennsylvania. 
Claim.—* The applicatien and use of gum catechu, to prevent and remove the in- 
crustation in steain boilers and steam generators.” 


90. Foran Improvement in Wardrobe or Bureau Bedsteads; James 8. McCurdy, City 
of New York. 

“The nature of my invention consists in so constructing a bedstead, that it can be 
used for sleeping upon, or ae a toilet bureau.”’ 

Claim.—* The combination of the leaf and slatted sliding frame, and folding legs.” 
91. For an Improvement in Motasses Cups; Daniel W. Messer, Boston, Mass. 

Claim.—“The adaptation of a movable surface or lip, (to vessels intended to contain 
molasses or fluids of the same viscidity,) said surface so situated in relation or position 
with the spout or channel way, and forming part of the same, that by moving the said 
surface, the viscid fluid or molasses which remains on the movabde surface or lip, after 
pouring from the said vessels, is, by the practice of my invention, returned to a position 
where, by the foree of gravity, it returns to the vessel, but in ordivary vessels, drips from 
the mouth or lip.” 


92. For an Improvement in Seeving Machines; Willford H. Nettleton and Charles 
Raymond, Bristol, Connecticut. 

Claim.—* Forming the face of the press bar, next the material to be sewed, with 
diverging grooves, to keep the cloth stretched widthways, and prevent puckering under 
the operation of the needle. Also, the looper, furmed with the notch into which the 
needle enters to ensure the taking of a loop, when said looper is combined with the 
lide and slot, or their equivalents, for giving the necessary sideways motion.” 


93. For an Improved Machine for Prying and Pressing Paper; John North, Middle- 
town, Connecticut. 

Claim.—* 1st, The apparatus for cleaning the pressing cylinders. 2d, In combina- 
tion with the pressing cylinders, the drying apparatus, consisting of heated plates or 
chutes between which the sheets of printed paper are passed on tapes, without touch- 
ing or dragging thereon.” 

94. For an Improvement in Boot and Shoe Heels; Stephen Oliver, Jr., Lynn, Mass, 

Claim.—* My improved manufacture of heel as made by a mould, and in other re- 
spects, that is with a gutta percha body and tenon, a coucave upper surface, and a bot- 
toming of leather, or its equivalent.” 


95. For an Improvement in Ice Breaking Boats; Zachariah Oram, Camden, New 
Jersey. 
Claim.—* The arrangement of a series of pointed plungers, operating vertically and 
in line with each other, whereby I have the advantage of the series for line or continu 
ous splitting of the ice, instead of breaking in mass.” 
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96. For an Improvement in Self-Releasing Doors for Cotion Presses; George W. 
Penniston, North Vernon, Indiana. 
Claim.—** The traversing bar, in connexion with the arm of the plunger, for the 
purpose of retracting the key to release the doors when the plunger arrives at the proper 
point to make the bale being pressed the size required.” 


97. For an Improvement in Flutes; John Pfaff, Philadelphia, Pennsylvania. 

“ My invention consists in placing the mouth pieces of flutes at right angles, or there- 
abouts, to the stems or bodies, in order that greater convenience may be afforded to the 
players, and the distortion of arms, fingers, and neck, required in playing upon flutes 
of the ordinary construction, may be avoided.” 

Claim.—“ The placing of the mouth pieces of flutes at right angles or thereabouts, 
to the stems or bodies of the same.” 


98. Foran Improvement in Watches; George P. Reed, Waltham, Massachusetts. 

Claim.—* Arranging and fastening the barrel, with respect to the pillar plate, (that 
is, so that it shall extend through the pillar plate, and be fastened to the dial side of it,) 
in combination with arranging the main gear wheel, so that it shall operate as a barre! 
head or cover to the barrel, and have the retaining power applied to it.” 


99. For an Improvement in Lime-kilns; William Robinson, Baltimore, Md. 

Claim.—* In connexion with the central fire and partition, the arrangement of the 
side or auxiliary fires, forthe purpose of more equally introducing the heat into the stack, 
and promoting more uniform burning.” 


100. For an Jmprovement in Railroad Car Brakes; Richard L. Smith, Philadelphia, 
Pennsylvania. 

“« My invention consists in the employ of sliding rods, situated below the axles, and 
extending the whole length of the car, the sliding rods connected to bars passing between 
rollers on the axles, and similar rollers on shafis, which have their bearing in hangers 
attached to the rubbers.” 

Claim.—* The sliding rods, with the bars having double inclined planes, in combi- 
nation with the rollers, and the rollers when the latter are hung to the axles.” 


101. Foran Improved Lock and Clasp for Porte Monnaies; Daniel C. Smith, Tecum- 
seh, Michigan. 
Claim.—* The combination of the several parts of the lock and clasp of a porte 
monnaie.”’ 


102. Foran Improvement in Curlain Fixtures; C. H. Wheeler, Boston, Mass. 


Claim.—* I do not claim broadly fastening the curtain to the rod by securing it to 
wire that is introduced into a groove in the roll, having a narrow slit for the passage 
of the curtain, but this [ only claim when the sides of the groove are straight and dove- 
tailed, whereby the curtain is securely held to its roll, without other fastening.” 


103. For an Improvement in Shirt Studs; Dutee Wilcox, Providence, R. I. 


Claim.—* My improved stud, as constructed with the arrangement and application 
of a slide bolt, with respect to the disk and the two arms turning on separate fulcra, 
and so as to operate therewith. Also, so constructing and arranging the disk of the 
slider, that its periphery shall extend or lap beyond that of the disk, in manner and so 
as not only to cover the said disk when closed down upon it, but also to enable a per- 
son to grasp the said disk between his thumb and finger, without at the same time 
grasping the disk. Also, forming the two levers with recesses in their heels, so that they 
may readily lap over and pass by one another without interfering, while being turned 
on their respective fulera, and the heels brought close up to the locking slide, to enable 
it to lock them.” 


104. For an Improved Machine for Splitting Wood; William L. Williams, City of 
New York. 

Claim.—* \st, The combination of the feeding chains with the stationary conveying 
floor, for effecting the fecding up of the sticks in a fire wood splitting machine. 2d, The 
movable side clamps operated by a positive motion, governed by the motion of the 
knives and proportioned to the displacement of the wood by said knives, for the purpose 
of supporting the sticks laterally, and also of relieving the pressure upon the same. 3d, 
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The arrangement of the two separate knives, each extending entirely across the feeding 
floor, and being set at such angle to each other, and such distance apart, as will effect 
the cross or second cutting upon a block, which is not at that feed receiving the first 
cut.” 
105. For an Improvement in Machines for Threshing Grain in the Field; J.C. & F. 
G. Wilson, Cedar Hill, Texas. 

Clain.—“The arrangement with a traveling thresher, of an endless gatherer and con- 
veyor, armed with hooked teeth, in rows conforming to the surface passed over, to lift 
cut grain from the swath, and deliver it to the threshing mechanism.” 


106. For an Improved Mode of Attaching Hubs to Axles; Lorenzo Winslow, Roches- 
ter, New York. 
Claim.—* The method of attaching the boxes of carriages to the axles thereof, by 
means of a ring and pin, operated in combination with the ring and pin or pins.” 


107. For an Improvement in Apparatus for Boring Artesian Wells; Jesse N. Bolles, 
Assignor to M. W. Bolles, Philadelphia, Pennsylvania. 

Claim.—“ The combination of cylindrical boring rods with cutters and valves, so 
constructed as to discharge the detritus upon the surface of the ground at every stroke 
of the drill, or any other mode substantially the same, which will produce the same 
effect.” 

108. For an Improvement in Winding Machinery for Mines; Edmund M. Ivens, 
Assignor to self and Lucien H. Allen, Tamaqua, Pennsylvania. 

Claim.—* The arrangement of the traveling drums on concentric axes. Also, rota- 
ting the traveling drums by means of the rollers, and ribs, or guides, arranged at or near 
their inner periphery, or in any equivalent manner, whereby their hubs and axes are 
used merely as guides.” 


109. For an Improvement in Baths for Photographic Purposes; John H. Morrow, 
Assignor to self and Edwin Bennett, Baltimore, Maryland. 

Claim.—“ The improved form of constructing a compound or double chambered im- 
mersing bath, having an immersing chamber, and a dripping receptacle formed with 
slopes or inclined upper surfaces. Also, the suspension forked dipper device or tablet 
holder formed with the spur or ridge. Also, the brackets or rests, in combination with 
the immersing bath.” 


110. Foran Improvement in Boot Trees; William W. Willmott, Assignor to self and 
Henry F. Gardner, Boston, Massachusetts. 

Claim.—“ Applying the rollers to curved transverse springs, so that such springs may 

cause the parts to give transversely, so as to correspond with the dimensions of the boot 


leg. 
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111. For an Improvement in Closing Gas Retorts; N. Aubin, Albany, New York. 
Claim.—“ The cover with the compound rim fitting it into the groove.” 


112, For an Improvement in Steam Traps for Relieving Steam Pipes of Water; 
John Avery, Jr., Lowell, Massachusetts. 

“My invention relates to a contrivance to be attached to any steam pipe or way, so 
that it will allow the water of condensation to discharge itself, but at the same time 
prevent an escape of the steam.” 

Claim.—*“ In combination with the outer case, the enclosed mercury holder, and dia- 
phragm, and openings.” 

113, For an Improved Door Spring; Gilbert L. Bailey, Portland, Maine. 

“The nature of my invention consists in providing a volute cuniform spring, which 
is pressed upon by a lever when the door is opened, and its tendency to resume its origi- 
nal shape closes the door, by forcing the outer end of the lever—which has a roller at- 
tached—to the outer end of a guide fastened to the casing, and so formed as to cause 
the greatest pressure on the door when it is nearly shut.” 

pee The use of the volute cuniform spring, in combination with post, lever, 
and guide.” 
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114. For an Improvement in Ox Yokes; Isaac K. Bennett, Narrows, Pennsylvania. 

Claim.—* The pinions on the pivots of the bow blocks, in combination with the racks 
into which they gear.” 

115. For an Improved Knife for Cutting Veneers; Gilbert Bishop, City of N. York. 

Claim.—* Constructing the knife in sections, each having alternate smooth and 
toothed cutting edges attached together.” 

116. For an Improved Method of Excluding Air from Liquors on Tap; Absalom F. 
Boyd, Muskingum Co., Ohio. 

Claim.—* The application of the bag to a cask or barrel, for the purpose of preserv- 
ing the flavor of liquors, by excluding the atmosphere from them when the cask is on 
‘ tap.’ ” 

117. For an Improved Waste-way in Faucets; James E. Boyle, Richmond, Va. 

“ My improvement relates to stop-cocks intended to establish a cut-off at pleasure, the 
communication between two branches of pipe, and with the reservoir they are connected 
with, in such a manner that the wasée liquid shall not remain in the pipe, where it may 
cause injury by freezing or other causes.” 

Claim.—“* The recess and orifice, in combination with the channels, when constructed 
and arranged in relation to the ordinary component parts of stop-cocks.”’ 


118. Foran Improved Method of Clamping and Unclamping Panels of Portable Field 
Fences; Wm. B. Burnett, Lyons, New York. 

Claim —* The turn button clamp, or its equivalent, for connecting the trays of a 
portable fence.” 

119. For an Improvement in Cask Heaters; Simeon Burgess, Wayne, Penna. 

Claim.—* Combining with the fire-pot, the encompassing hearth, with the adjustable 
pins for securing casks of different sizes in a concentric position,” 

126. For an Improvement in Chimney Dampers; Augustine Campbell, Philadelphia, 
Pennsylvania. 

Claim.—* The angular frame, provided with a series of valves or vanes.” 

121. Foran Improved Awl Haft; Nathan 8. Clement, Worcester, Massachusetts. 

Claim.—* An awl haft having the chamber for spare awls on the same end with the 
griping jaws.” 

22. For an Improvement in Gas Regulators; Robert Cornelius, Philadelphia, Pa. 

“The nature of my improvement consists in the employment of a metallic spring 
box, in combination with a valve of peculiar construction, for the purpose of so regu- 
lating the flow of gas through the burners, that the escape of gas from any given pipe 
to a number of burners shall be under a uniform, or very nearly uniform pressure, no 
matter how many burners attached to such pipe are opened.” 

Claim.—* Ist, The employment of a spring box or boxes, composed of two plates of 
corrugated metal, and placed intermediately, so as to communicate on the one hand 
with the gas in the main chamber, and on the other with the branch chamber, being 
separated by the throttled openings. 2d, The employment of the valve, in combination 
with the spring box, for regulating the flow of gas.” 

123. For an Improvement in Hand Seed Planters; Thomas Crane, Fort Atkinson, 
Wisconsin. 

Claim. —* The combination of the pivoted and spring actuated block, with the grooved 
and perforated sliding slat. Also, the combination of the spring with the grooved and 
perforated sliding slat, in such a manner that the inclined aperture in the back of the 
planter will operate said spring.” 

24. For an Improvement in Hand Seed Planters; John Decker, Sparta, New Jersey. 

Claim.—* The sides fitted in the box, placed relatively with the hoppers, and the 
plates or clearer attached to the block, when the above parts are combined and arranged 
so as to operate conjointly.” 

125. For an Improvement in Bustles; Alexander Douglas, City of New York ; ante- 
dated January 26, 1857. 

Claim.—* The combination of the elastic strips, the steadying cloth, (or its equiva 

lent,) provided with strips or fastenings, and the adjusting cord.”’ 
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126. For an Improvement in Machines for Blocking Hat Bodies; Wm. A. Fenn, New 
Milford, Connecticut. 
Claim.—* The cylinder, placed loosely on the spindle or arbor resting on the epring, 
in combination with the rods or jaws, whereby the hat body may be stretched and ad- 
justed snugly around the hat block.” 


127. For an Improvement in Machines for Making Rope; Harvey W. Fowler, Hoosick 
Falls, New York. 

Claim.—* Ist, The stationary disk, arranged in relation to the layer shaft, and the 
spider, for the purpose of communicating motion to the flyers through the flyer pul- 
leys. 2d, Arranging the series of flyer shatts radially to the layer shaft, and revolving 
them when the layer shalt is revolved, so as to give the proper degree of twist to the 
threads or strands, as they leave the spools or bobbins in the flyers, by the peripheries of 
the flyer pulleys being kept in contact with the face of the stationary disk, the said pul- 
leys being adjustable nearer to, or further from, the centre of the layer shaft, to decrease 
or increase the speed of the flyers, and through that, to give a less or greater degree ot 
twist to the thread or strand.” 


128. For an Improvement in Messenger Shackle Blocks; George Gilmour, Chelsea, 
Massachusects. 

“The object of my invention is to enable a purchase block to be connected with a 
chain cable, when such may be attached to an anchor or vessel, or other article, and 
particularly when said chain cable may be under water.” 

Claim.—* The messenger shackle block, or combination and arrangement of the 
sheaves or pulleys, the furked pawl, the roller, and the chain space or passage. Also, 
hanging or jointing the parts and the pawl to the remainder of the frame, in order that 
the roller and pawl may be turned towards the sheaves of the pulley. Also, combining 
the pawl and the pulley frame, a mechanism by which, by pressure of the chain against 
the pawl, such pawl may be caused to lift the parts, and the roller to facilitate the 
movement of the shackle block on the chain.” 


129. For an Improvement in Burners of Burning Fluid Lamps; Charles A. Greene, 
Philadelphia, Pennsylvania. 
Claim.—* The hollow burner with its rounded or semi-spherical cap, and its projec- 


tion, when the whole is rendered adjustable to the main table tube.” 


130. For an Improvement in Tea Kettles, §c.; James Greenhalgh, Senr., Waterford, 
Massachusetts. 

“My invention consists in connecting the cover of the kettle with the handle or bail, 
whereby the cover, when adjusted over the top of the kettle, will keep the handle or 
bail elevated, and when the handle or bail is moved to one side, the cover will be raised.’”’ 

Claim.—* Connecting the cover with the bail or handle, by means of the bar passing 
through a slot in the bail or handle.” 


131. For an Improvement in Automatic Rakes for Harvesting Machines; Jonathan 
F. Green and Israel Dodenhoff, Bloomington, Illinois. 

Claim.—* The mode of attaching rakes to endless belts or chains, and of properly 
guiding the same, whereby the lateral and vertical deflexion of the band is prevented in 
operating the rakes; that is to say, hinging the rakes to the belt by means of jaws and 
projecting lips, when combined with guide pins working in grooves to prevent lateral 
deflexion, while a guide bar keeps the rake down to the platform in raking off the grain.’, 
132. For an Improvement in Hand Seed Planters; Piymon B. Green, Chicago, Iil. 

Claim.—“ The combination of slide, catch, and stop, constructed and arranged to 
hold the plunger stationary until the point enters the carth to a certain depth.” 

133. For an Improvement in Portable Apparatus fur Generating Illuminating Gas; 
James O. Halsey, Essex Co., New Jersey. 
Claim.—* The air chamber, to allow both the retort to be charged while the fire is 
‘ . g 
in operation, and to carry off the gas that escapes from the said retort, and prevent its 
entering the room.” 
134. For an Improved Cotton Cultivator; John M. Mall, Warrenton, Georgia. 


“The nature of my invention consists in making my hoes in such a manner, and so 
) 5 ’ 
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attaching them to the wheel, that they shall enter the ground at regular spaces, having 
a regular space between each cut, and at any required depth.” 4 
Claim.—* In combination with the wheel, the adjustable hoes.” 


135. For an Improvement in Hemp Brakes; Wade W. Hampton, Winchester, Va. 

“The nature of this invention relates to that class of hemp brakes in which the ma- 
terial is fed, broken, and discharged in hanks.” 

Claim.—“ The clamping, and feeding the clamped material through, between the 
breakers.” 

136. For an Improved Hydrant; Abraham Hoagland, Jersey City, New Jersey. 

* The nature of my invention consists in emptying the pipe of the water (by draw- 
ing it out), to a depth below frost, and keeping it closed to prevent the circulation of 
air.” 

Claim.—* Ist. The emptying the pipe by a self-actiug valved piston with hollow rod. 
2d, The construction and use of the valve made of an ordinary bevel winged valve 
with the flexible valve added at the bottom, and the cushion added at the top. 3d, The 
combination of the catch upon the large friction pulley, with the collar, to enable the 
operator to force down by the crank the piston upon the valve, and open it against 
pressure.” 

137. For an Improvement in Carding Machines; Hiram Houghton, Somers, Conn. 

* The nature of my improvement consists in the arrangement of a third roll, with the 
seed rolis and licker-in, for the purpose of preventing the fillet of the feed rolls from 


filling up.” 
Claim.—*“ The combination of the third roll with the feed rolls and licker-in.’ 


’ 


138. Foran Improved Means for Inhaling Medicinal Agents; Alonzo G. Hull, City 
of New York. 2 
Claim.—* The means of inhaling gases, vapors, and medicines.” 


139. For an Improvement in Vault Covers; George R. Jackson, Rye, New York. 

Claim.—* Combining glasses of an inverted pyramidal or polygonal form, with the 
sash or metallic portion of an illuminating vault cover, for the purpose of producing 
wider and more perfect diffusion of the light which may pass through said cover int 
the apartment beneath.” 


140. For an Improved Method of Ventilating Vaults; George R. Jackson, Rye, N. \ 

Claim.—* Connecting the elevated recesses in the ceilings of subterranean apart- 
ments, with ventilating lamp posts, or with the flues of a building.” 

141. For an Improved Lime-kiln; Aaron Jeffries, Alleghany County, Penna. 

“The nature of my invention consists in the peculiar arrangement of three arch: 
furnaces and three cooling flues, within a hexagonal stack of a lime-kiln.” 

Claim.—* The combination and arrangement of the three furnaces, with the cooling 
or draft flues, when the same are constructed and arranged in relation to each othe 
within a hexagonal stack.” 

142. For an Improved Saw-Set; Oliver P. Judd, Little Falls, New York. 

Claim.—“ The gauge having the jaws when used in connexion with the revolving 
plate.” 

143. For an Improvement in Reefing Sails; Francis C. La Creix and Chauncy Barnes, 
City of New York. 

“ Our invention consists in a peculiar method of reducing the top-sails from the deck, 
whereby, if reduced to a storm-sail, the operation of reefing may be dispensed with, or 
if less reduced, the reefing is rendered much less laborious than by the ordinary methods.” 

Claim.—* Reducing sails by means of ‘ tackles,’ both ends of the ‘falls’ of which 
are secured to the yard.” 

144, For an Improvement in Bathing Apparatus; Louis H. Lefebvre, New Orleans, 
Louisiana. 

Claim.—*“ 1st, Providing a portable frame and casing, used to be placed over persons 
to administer baths without removing them from their positions, and attaching to said 
portable frame a graduating stop-cock, provided with a reservoir to receive the con 
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densed vapors, with the handle of said cock extending into the frame, and beneath the 
casing, to enable the person taking the bath to operate the graduating cock. 2d, Per- 
forating the pipe or reservoir from which the vapors issue into the bath on its upper side, 
and placing beneath it a pipe or reservoir to receive the condensation, uniting said pipes 
or reservoirs by funnel-shaped connexions, through which the condensed vapors may 
escape. 3d, The distributing pipe provided with double funnels and stop-cocks, for the 
introduction of medicated, or other substances, into the bath through the connecting 
pipe.” 

145. For an Improvement in Instruments for Curling Hair; Mark M. Lewis, Albany, 

New York. 

Claim.—* The construction of a hair curling instrument, by the combination of a 
taper-formed tube, with a comb which can, by a spring or equivalent apparatus, be made 
to project from the surface of the tube, or withdrawn into the interior.” 

146. For an Improved Sh ingle Machine; G. H. Mallary, City of New York. 

“My improvements are for the purpose of simplifying the working parts of the ap- 

iratus, and causing more accuracy and durability therein ; and in so arranging and 
combining a saw and cutter, as to properly operate upon the shingle at the same time, 
he cutter or plane being made to vibrate so as to plane the shingle while sawing to the 

ial taper.”’ 

Cla San ca The arrangement of the several devices, by which the bolt is sawed into 
shingles and planed.” 


147. For an Improvement in Smoothing Irons; Galen B. McClain, Bath, Maine. 


“ My invention consists in the peculiar construction of the iron, whereby it may be 
quickly heated, and the heat retained for a considerable length of time.” 
Claim.—* The sad iron, with its doors or flaps.” 


148. For an Improve ment in Cooking Stoves; Thomas King, West Farms, N. Y. 


laim.—* The arrangement and combination of the box, register, or pot hole, and 


9. For an Improvement in Combined Square, Mitre Square, and Bevel; Alexander 
McKenzie, Boston, Massachusetts. 

Claim.—“ The arrangement of the try square, the mitre, and the bevel blade, the 

utter being hung so as to project upon the opposite side of the stock from the blade, 

and so as to form when set at an angle of 45° a continuation of the mitre head.”’ 


150. For an Improvement in Dental Forceps; J. A. McClelland, Louisville, Ky. 


Claim.—* Connecting the handles to the head pieces of the instrument, by means 
suitable joints and appendages, arranged in such a manner that the shape of the in- 
rument can be so changed as to adapt it to the drawing of upper or lower teeth. Also, 
mbining the beaks with a dental forcep, in such a manner that their length can be in- 


eased to any desirable extent.” 


51. For an Improvement in Method of Securing the Doors of Hay Presses, &c.; Cor- 


nelius Martratt, New Baltimore, New York. 

Claim.—* The form of the crank or loop, the elliptic or eccentric form of the ends 
f the battens, and the combination of the one with the other, for the purpose of se- 
curing a door or hatch, and for the purpose of preventing a sudden and dangerous start 
of the door in opening, by means of the gradual movement of the battens outward, as 
the loop is turned off from them.” 


152. For an Improvement in Moulds for Casting; Mortimer Nelson, City of N. Y. 


Claim.—“ The method of forming moulds for casting britannia and other metals, by 
backing up a thin metallic face with plaster.” 
153. For an Improve ment in Grinding Saws; Albert L. Nippes, Lower Merion, Pa. 

“ My invention consists in the employment or use of a bearing roller, fitted within a 
swinging and pivoted or adjustable frame, whereby the roller may be raised and placed 
ut of the way of the saw to allow the same to be turned in its frame or sash, and the 
roller also allowed to be placed angularly, so that the saws may be ground transversely 
in tape r form.”’ 

Claim.—* Ist, Placing the roller within a frame which is pivoted to a bar which has 
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its journals substantially fitted in oblong slots or bearings, so that said roller may be 
elevated or raised up, free from the saw, and also be adjusted more or less angularly, 
with the face of the grindstone. 2d, Operating or moving the stone and roller to- 
wards and from the saw, by connecting the bearings of the shaft of the stone and the 
journals of the bar to the disk and ratchet, by means of the arms and the rods.” 


154. For an Improvement in Machines for Forming Clay Pipes; Charles P. 8. Ward- 
well, Lake Village, New Hampshire. 

Claim.—* The arrangement and combination of the respective devices, by which the 
necessary and successive stoppings and startings of the piston are effected, by which 
the dies are opened and again closed at the proper moments, and by which the knives 
are brought into action when required, all by simply moving the lever up and back 
again in connexion with the pressure of the clay against the piston.” 


155. For an Improved Method of Adjusting and Holding the Knives of Spoke Shaves, 
Manly Packard, North Bridgewater, Massachusetts. 
Claim.—“ The new arrangement of the clamp screw and bow spring, with respect 
to the handle and starts of the knife or cutter, and so as to operate therewith.” 


156. For an Improved Sawing Machine; H. F. Purmont, Saginaw City, Michigan. 
Claim.—*“ The sliding heads placed on the blocks, and operated by the pinions, racks 
pawl, and ratchet, and the carriage operated by the wheels placed on the shaft.” 


157. For an Improvement in Washing Machines; Joseph F. Pond, Cleveland, Ohio, 
and Charles L. Pond, Buffalo, New York. 


Claim.—* The combination of the vibrating stop piece and its rod, with the screw- 
ing plate and the spring bearings of the rollers, when said parts are used in connexion 
with fluted rollers.” 


158. For an Improved Mode of Dumping Railroad Cars; Wm. Pearce and John Low- 
rie, Piedmont, Virginia. 

Claim.—*“ 1st; The method of discharging cargo from cars by means of a rocking 
track. 2d, The mine car, constructed without any openings in its sides, ends, or bot- 
tom, for discharging its cargo, and with its ends raised higher than its sides. 3d, Th: 
ribs or flanches, in combination with the rocking track. 4th, The shoes, in combina- 
tion with the projections for steadying the rocking track whilst the cars are run on and 
off. 5th, The method of breaking the rocking car (as it is capsized to discharge th 
coal, and afterwards raised ), by means of the brake and wheel, the latter being mounted 
on the shaft of a pinion operated by means of a rack and pitman, or their equivalents 
6th, The arrangement of the cam stud, in combination with the latch bar, by which 
the doors of the rocking car are released when it is brought into proper position to dis- 
charge its cargo into the chute.” 


159. For an Improvement in Machines for Felting Hat Bodies; Henry L. Randall, 
Roxbury, Connecticut. 

Claim.—* 1st, The rising and falling, and forward and back motions of the felting 
buard, by a system of levers, or their equivalents. 2d, Rotating the bat or roll of ma- 
terial being felted round its own axis. 3d, In combination with the felting board, when 
operated, the adjustable stationary stocks or carriages for holding the roll or bat.” 

160. For an Improvement in Grinding Mills; Ezra Ripley, Troy, New York. 

“ My improvement relates to those mills in which the grinding is performed wholly 
or in part, by or between plates or flat grinding surfaces, one of the grinding plates 
being constantly revolved.” 

Claim.—“ Giving the grinding plate, when it is applied to a constantly revolving 
grinding plate, the positive two-fold eccentric and swinging movement, in contradistine- 
tion from giving to the grinding plate, when used with a rotary grinder, a simple eecen- 
tric, swinging or reciprocating motion, or any other simple or compound movement 
heretofore positively communicated thereto in grinding mills.” 


161. For an Improvement in Harness Saddles; Palmer Shaw, Syracuse, New York 


“The nature of my invention consists in a method of constructing harness saddles 
by making the cantle of a single piece of leather, shaped so as to give the desired form 
to the cantle, and connected by stitching at its upper edge to a raised portion of a piece 
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of leather from which the skirts are formed, and completing the tree by attaching the 
parts thus made to a bearing plate shaped in the form suited to the horse’s back.” 

Claim.—* Making the tree of harness saddles to consist essentially of the leather 
cantle piece, connected to the raised portion of the piece of leather from which the 
skirts are formed, and the whole attached to the bearing plate.” 


162. For an Improved Lubricator; Hiram Strait, Covington, Kentucky. 
Claim.—* The oil cup with its sliding bottom, thumb-screw, guides, in combination 

with porous oil bags or pieces of sponge, or any other porous and elastic material satu- 

rated with oil, and the spring.” 

163. For an Improved Current Water-Wheel; 'Thomas Stamp, Wetumpka, Ala. 
Claim.—* So constructing a current water-wheel, that it may be raised and lowered 

in combination with the method described for regulating the force of current acting 

thereon, all arranged and combined.” 


164. For an Improvement in Machinery for Winding Conical Bobbins; Clark Tomp- 
kins, Troy, New York, and John Johnson, Roxbury, Massachusetts. 

Claim.—* Ist, The manner herein described, in which the speed of the winding bob- 
bins is charged, so as to constantly draw the yarn from the fixed bobbins with uniform 
or nearly uniform swiftness, and thus secure more even tension on the winding yarn, 
and thereby make the new bobbins of more uniform density than if they were revolved 
with uniform velocity. Also, in machines for simultaneously winding a series of such 
bobbins, giving each bobbin spindle of the series the proper independent retreating 
movement from the yarn carriers as the winding progresses, by means of the mechan- 
ism, or its equivalent, in contradistinction from giving each bobbin the separate retreat- 
ing movement, by means of a fixed guide, acting against the conical part of the wound 
yarn, and instead of making all the bobbins more endwise. Also, when the revolving 
bobbins in such machines are separately moved endwise by the mechanism shown in 
the drawings, connecting each thread of yarn as it runs to a bobbin of the series, with 
the parts which give that bobbin its retreating movement, by means of a device arranged 
and operated upon by the tension of the winding yarn, so that whenever a thread of 
yarn in such case breaks or runs out, the bobbin upon which it was winding at one: 
st ps moving endwise, and consequently so that when the yarn is mended, and the 
winding resumed, the yarn is then laid by the carriers in exactly the proper place on 
the bobbin, without any re-adjustment of the bobbin by the operative. And, finally, 
the combination of parts, whereby the rotary motion of each bobbin is stopped whenever 
it is slid by the mechanism to that place, in respect to the yarn carriers, where the wind- 
ng should end.” 


165. For an Improvement in Harrows; George W. Tolhurst, Cleveland, Ohio. 
“The nature of my invention relates to a harrow which can be rotated to the right 
or left by simply dragging it across the ground, as the operator may desire, or the slope 
of the ground require.” 
Claim.—* The adjustable shield pieces, in combination with the rotary harrow.” 
166. For an Improvement in Swage or Cable Springs; Wm. Wilcox, East Hartford, 
Connecticut. 


Claim.—* The arrangement of the springs, and the springs within the cylinder.” 


167. For an Improvement in Harvesters; J. C. and T. G. Wilson, Cedar Hill, Texas. 

Claim.—* Operating the reel by means of the rigid pin and spring arm attached to 
pulley, in combination with ratchet, arms, and holding spring, when said parts are 
arranged to operate in relation to each other.” 


168. For an Improvement in Oil Cans; Hiram Wells, Florence, Massachusetts. 


Claim.—* The conical cup and ball, so arranged as to close the valve when the can 
is turned down to deliver the oil contained in it.” 


169. Foran Improvement in Mode of Aitaching Bolling Cloths to Reels; John Wood- 
ville, Chillicothe, Ohio. 

Claim.—* Forming the cloth in sections, and securing the sections te the reel by 
means of the rods and bars which are attached to the bars—bolts and bars which are 
attached to the rim by screws. Further, the bolts, provided with the oblong and T 
shaped heads, and washers.” 
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170. For an Improvement in Blacksmiths’ Butteris; Robert Killmer and Joshua W. 
Williams, Assignor to Robert Killmer, Newtown, Pennsylvania. 
Claim. —*The construction of the butterises with removable two edged bits or blades 
secured to a plate having rectangular sides, by half flanches only.” 


171. For an Improvement in Potato Diggers; John Taggart, Roxbury, Assignor to 
self and Wm. W. Messer, Boston, Mass. 
Claim.—* The combination and arrangement of the plough, the grid or grate, the 
revolving tooth lifter wheel or wheels, and the means of discharging the potatoes from 
the same.” 


172. Foran Improved Stave Machine; Henry L. McNish, Assignor to self and David 
C. Butler, Lowell, Massachusetts. 

Claim.—“ The angular guides upon the lever, in combination with the connexions 
and concomitant parts for adjusting the side cutters, to dress staves of different widths, 
and, at the same time, preserving the proportion between the bilge and the width of the 
stave. Also, the guide on the bed plate, for the purpose of guiding the staves in a 
direct line through the machine.” 


173. For an Improvement in Brick Machines; G.1. Washburn and E. H. Bellows, 
Assignors to selves and C. Washburn, Worcester, Mass. 


“ Our invention consists in certain improvements on a brick machine, for which let- 
ters patent were granted to us on the 7th day of October, 1856, and has for its object 
to apply the pressure to the brick in the mould, both on top and bottom, and also con- 
sists in an improved mode of applying the pressure to a plunger.” 

Claim.—* \st, The method of applying pressure to the plunger, by means of the 
radial arms and levers. 2d, The combination of the radial arms with the sliding moulds 
and moving block, or plunger.” 

174. For an Improvement in Argand Gas Burners; Charles H. Johnson, Assignor to 
self and Joseph G. Hamblin, Boston, Mass. 

Claiu.——“ The improvement of constructing the supporting tube of the brackets, so 
that it may not only sustain such brackets, or have them extended from it, but at the 
same time admit the register to be operated, by simply laying held of and turning either 
the globe or chimney, when the friction thereof on the brackets may be sufficient fo: 
the purpose.” 

175. For an Improved Fluid Metre; Samuel J. Burr, Assignor to self and Henry F. 
Read, Brooklyn, New York. 

Claim.—* \st, The combination of the flexible partition with shifter, for the purpose 
of opening and closing the valves or apertures to admit and discharge the fluid, so that 
the apartments shall be alternately filled and emptied. 2d, The combination of the 
valves, tube, and flexible partition, so as to make the entering fluid discharge the fluid 
(alternately) in each apartment, by its pressure upon the opposite side of the flexible 
partition. 3d, The shifter, as set forth, or in any other form producing the same re- 
sult, and placed between the two portions of the flexible partition and the packing of 
the tube, by the outer edges of the two portions of the flexible partition, protecting 
shaft, and shifter, from contact with the packing, and allowing the said shaft to work 
freely at the same time. 4th, The combination of the shaft enclosed in the tube wit! 
the valve throw.” 


MECHANICS, PHYSICS, AND CHEMISTRY. 


On an Improved Water Metre.* 


In January, 1854, the writer communicated to this Institution a paper 
on an improved water metre, in which he described several mechani- 
cal arrangements whereby water flowing through pipes might be mea- 
sured with sufficient accuracy for practical purposes, without destroying 
the pressure or head of water column. In the course of considerable 

* From Newton’s Lond. Journal, January, 1857. 
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experience with the these metres, several important improvements sug- 
gested themselves, and opportunities occurred of observing the public 
importance of supplying water by metres. 

The chief difficulty that presented itself in endeavoring to produce a 
practically perfect bigh-pressure metre, was not so munch to obtain a 
correct measurement under varying circumstances of pressure, as to ren- 
der the instrument sufficiently durable to resist for years the action of 
the water and of the impurities carried along with it. It was found 
necessary to protect all the working parts against the chemical action of 
the water, to prevent deposit of caleareous matter upon the measuring 
apparatus, and to combine strength with lightness as far as possible in 
the construction of the movable parts, in order that they might resist 
the force of a high water column, and might yet be moved by the slender 
stream produced by a leaky tap, which in the case of the smaller metres 
may not exceed haltf-a-pint of water passing through per minute. Cheap- 
ness and compactness of construction were other important considera- 
tions not to be lost sight of. 

‘The water, before entering the metre, has to pass through a grating 
which arrests any solid unatter, and is made easily accessible for the pur- 
pose of removing, from time to time, the impurities that have collected, 
when it is found that the passage of the water is obstructed. 

It is important to make the area of the inlet nearly equal to the col- 
lective area of the outlets of the drum, but a little smaller than the 
latter. ‘be area of the inlet should accordingly be, for smaller metres, 
ten per cent., and for the larger, &ve per cent. less than that of the 
outlets, to allow for loss of velocity by friction in the drum. This loss 
may be taken to represent, with tolerable accuracy, the degree of obstrue- 
tion opposed by the metre to the moving water column. The rapid 
current of the water through the inlet and the curvilinear channels of 
the drum has been found to prevent deposit of calcareous matter in 
these places, which is an important point; for were it otherwise, the 
metre would gain in relative speed in proportion as the area of the chan- 
nels was diminished. 

Metres constructed on this plan have been found to work continuously 
for nearly three years under the most varied circumstances, without 
requiring any alteration whatever. ‘The arrangement made between the 
manufacturers and the water companies or purchasers of the metres is, 
that every metre that fails to give satisfaction, in consequence of stop- 
page or inaccuracy of measurement, shall be exchanged ; and experi- 
ence shows, that the number of metres so returned does not exceed 2} 
per cent. in the year; and these for the most part have been sent back 
only from trivial causes. ‘Ihe more serious accidents have been, that 
the metre has become choked with gravel or other impurities that had 
entered through a broken grating ; or that the regulating vanes have 
been broken, and the relative velocity of the revolving drum has been 
much increased ; or that some derangement in the wheel-work of the 
counting apparatus has taken place. In winter it has happened that the 
casing of the metre has been burst by frost ; but this class of accidents 
does not concern the mechanical arrangements of the metre. The manu- 


facturers enter into contracts to maintain the metres supplied by them 
34° 
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in good working condition for a term of years, in consideration of the 
moderate annual charge of five per cent. per annum on the first cost ; 
proving thereby their own confidence in the durability of the metres. 

A further object of this paper is to prove, from actual experience, the 
utility of the metre to water companies and water consumers, and to 
engineers and others, fur general purposes. 

Although the metre has been as yet but partially applied by water 
companies, as the arbiter between themselves and their irregular or trade 
customers, the advantages to the companies from the prevention of 
waste, error, and fraud, have been made manifest. The following table 
gives the results of the application of fifteen metres, showing the difler- 
ence between the rate paid previous to their application, and the estab- 
lished value of the water actually supplied according to the metres :— 


aman of| Rate Paid. Value of Water Number Ol Rate Paid. Value of Wate 
eference. Consumed. | Reference. Consumed. 
l £40 £1050 9 L7 £21 
2 40 400 10 7 21 
3 50 450 ll 7 2! 
4 40 78 12 20 95 
5 | 35 64 13 2 110 
6 | 18 4500 14 13 115 
7 | 365 500 15 16 700 
| 8 15 45 
Tota. .. «. Rate Paid, £685. Value of Water Consumed, £4170. 


It appears from this table that the collective rates paid by fifteen con- 
sumers amounted to £685 ; whereas, according to the established value 
of the water, they ought to have paid £4170, or more than six times the 
amount. ‘hese are no doubt exceptional cases, which have come par- 
ticularly under the notice of the manufacturers, because the correctness 
of the metres was disputed by the consumers; but they show the utter 
impossibility of estimating the quantity of water supplied by a given 
pipe without the application of a metre. In several of the cases stated 
in the table, the consumers themselves applied for the metre, because 
they thought the rate they paid was excessive. They calculated, no 
doubt, correctly, the water actually required for their manufacturing 
operations ; but did not take into account the lavish waste that is con- 
tinually going on by taps leaking or left open, by broken pipes, and by 
inundating instead of washing floors and utensils, &c. From all the 
information the writer has been able to collect, he ventures to affirm, 
that fully one-half of all the water supplied by the permanent supply 
system, which is at present made compulsory by Act of Parliament, is 
absolutely wasted, without utility either to the consumers or to the 
water companies. It cannot even be said that the water thus wasted 
is useful in a sanatory point of view, by cleansing the sewers, because 
the deposit contained in the sewers can be removed only by flushing 
them from time to time. 

The value of the water that is so wasted may be estimated from the 
fact that one water company alone, the East London, sells at present 
nearly 800 millions of gallons a year by metre, which, at the price of 6d, 
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per 1000 gallons, amounts to a rental of £20,000 per annum. They 
ewploy for this purpose only about 200 metres, which are, however, of 
more than the average dimensions. 

In order to detect and prevent all waste of water, it would be necessary 
to apply a metre not only to the branch pipe of every irregular consumer, 
but also to every branch main supplying a district or a street. ‘The 
legitimate consumption of each district or street, would then be soon 
ascertained, and if in any one week it exceeded that amount, the metre 
would at once draw atiention io the fact; the cause of which would 
frequently be found to be a leakage trom the branch main underground 
into the sewers, which it is at present iuppossible to detect. 

In order to render the system of supply by metre perfect, it should 
be extended also to private houses. Objection bas been raised against 
this proposition, on the ground that the poorer housekeepers would econ- 
omize water with detriment to their own sanatory condition, and also 
that the cost of the metre is too high in proportion to the amount of rent 
they pay. These objections are applicable, however, only to the case 
of Jaborers’ cottages, which indeed wight be supphed without restriction, 
or might be charged a fixed rate, till their consumption exceeded a cer- 
tain maximum. It should, however, be borne in mind, that the principal 
value of metres to water companies consists in prevention of waste ; and 
itis a question open for discussion, whether the waste going on in houses 
on the permanent supply system, does not far exceed the cost of main- 
tenance and investment of a metre, which, indeed, would not be more 
than the cost of the present cistern and ball taps. 

A system of supply by metres, would relieve the officers of the water 
companies from much watchful care and unpleasant discussion with the 
customers about the quantity of water they consume. ‘The advantages 
derived by consumers from being supplied by metres, are,—first, that 
each consumer pays only for the water actually used by him, whereas, 
at present he must pay also his share of all the waste that is going on;— 
secondly, the metre 1s useful to the customer for regulating the distri- 
bution of water on his own premises, and for preventing waste by his 
own servants ;—and thirdly, ihe general prevention of waste will enable 
water Compantes to reduce their charges, 

There are many otber useful applications of an efficient, cheap, and 
compact water metre, one of the most important of which, is the appli- 
cation to steam boilers. By inserting a metre into the suction pipe of 
the feed pump, a correct indication is obtained of the water actually 
evaporated, which serves as a check on the one hand upon the perform- 
ance of the engine, and on the other hand upon the quality of the fuel 
employed, or the care of the fireman in burning it. 

There are at present upwards of 2000 of these metres in constant use 
at several large towns in this country, including London, Bristol, Edin- 
burgh, Newcastle, Yarmouth, and Leeds; and also upon the continent, 
at Berlin, Amsterdam, and elsewhere. 

The sizes of the metres vary from }-inch to 12 inches diameter of 
supply pipe; and excepting the comparatively few cases of defective 
metres above alluded to, which, according to a careful register kept by 
the manufacturers, have amounted to not more than 33 cases in a year 
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out of about 1500, the results have been highly satisfactory as regards 
both the correctness of measurement and the durability of the metre. 

Mr. Siemens exhibited several metres of different sizes, and specimens 
of the revolving drums, from the smallest size, with a drum 14 inches 
diameter, intended for a pipe }-inch diameter, delivering 5 gallons per 
minute, up to one of the largest size, with a drum 8 inches diameter, 
intended for a main 10 inches diameter, delivering 500 gallons per min- 
ute. A }-inch metre was also exhibited, and shown in operation at the 
meeting at various rates of discharge, having a glass casing, allowing 
the motion of the rotating drum to be seen while in action. 

The Chairman observed, that there had been hitherto much difficulty 
in obtaining a correctly registering metre ; and now that water was so 
much more generally introduced by water companies, into houses, &c., 
it was important to have an accurate and durable metre, that could be 
fully relied upon. 

Mr. Allen inquired whether the drum would make many revolutions 
by its momentum, after a sudden stoppage of the discharge ; he thought 
that it would be liable to do so, especially under a high pressure or a 
great velocity, and that the metre would then register too large a quan- 
tity. 

Mr. Siemens replied, that the tendency of the drum to overrun, when 
the discharge was stopped, was now successfully prevented by the re- 
tarding vanes fixed upon it, by the resistance of which, in the stationary 
water, it was speedily brought to rest. It had been ascertained by 
experiment, that when the drum was rotating at 2006 revolutions per 
minute, only 5 or 6 revolutions were made by it after the discharge had 
been suddenly stopped ; and the little error arising from this cause was 
nearly compensated for, by the efleet produced by the inertia of the drum 
at the commencement of motion—a small quantity of water having to 
pass through the drum not registered, before the drum had attained the 
velocity, corresponding with the velocity of the water through the metre. 
As an extreme test, he might mention an instance in which a metre had 
been used to measure the water supplied to an engine boiler, and had 
been placed between the feed pump and the boiler, and consequently, 
the drum was set in motion and stopped at each stroke of the pump, 
and went with jerks; but even under thie severe trial, the metre was 
found to register only about 5 per cent. in excess. In such a case it 
would be necessary to provide an air vessel to equalize the flow through 
the metre ; but even without such addition, the asnount of loss at each 
stoppage was evidently very small. 

Mr. Greaves, of the East London Water-Works, was particularly 
glad to be able to bestow praise on the present invention, having so 
often been unable to form a favorable opinion of water metres. He had 
paid considerable attention to the several metres that had been brought 
forward, and the first that occurred to him as having been practically 
useful, was that by Sterling, whose metre was formed of a horizontal 
revolving drum ; this was, however, found faulty, and could not be used 
under high pressures. ‘I'he original screw metre, invented by Mr. Sie- 
mens, had proved defective. Piston metres, consisting of a piston driven 
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up and down ina cylinder by the water, which was admitted alternately 
at the top and bottom of the cylinder, had been frequently attempted, 
but unsuccessfully. ‘Trials had also been made of double-chambered 
metres with door pistons, which might be said to consist of a pair of 
coupled engines worked backwards ; but elastic diaphragms, as used for 
gas, were not suitable for water. In Siemens’ new metre, now under 
consideration, the measurement of the water depended on the principal 
of reaction ; the drum being caused to rotate by the reaction of the water 
in passing through it. After having experimented carefully on all the 
above metres, he had found that of Mr. Siemens to be the best, and it 
had proved very satisfactory in working. Of the other metres, he pre- 
ferred that by Kennedy, of Kilmarnock. 

The great difficulty to be encountered had been to produce a metre 
that would answer equally well under all varieties of pressure and velo- 
city, and would transmit the full pressure of the water. He believed 
the previous metres had failed of accomplishing this fully, but it appeared 
to be attained in the present instance. Mr. Siemens’ metre, the addi- 
tion of the retarding vanes on the drum, was an important point, as the 
increasing resistance they encountered from the water checked the drum, 
and counteracted the tendency that it had to rotate at an increasing 
speed, which would otherwise produce an error in the registration. At 
the East London Water-Works, a large number of these metres of various 
sizes, were being used at the present time; of which 16 were } inch, 
18—} inch; 31—L inch; 16—14 inch; 17—14 inch; 43—2 inch; 17—3 
inch ; 7—4 inch ; and 2—6 inch. ‘The total quantity of water supplied 
through these metres, was 2,000,000 gallons per day, at a minimum 
value of 6d. per 1000 gallons, and a correct measurement was, there- 
fore, a matter of great importance ; this being, he believed, a larger 
quantity of water than was measured through metres by any other 
parties, although he understood that Mr. Bell, of Bristol, was using a 
greater number of metres. 

The defects that had come under his observation in the working of the 
metres had not been serious, and were defects in construction, not in 
principle ; in the earlier metres, some of the drums and the retarding 
vanes had been broken, the spindles burred, or the gearing of the 
counting apparatus injured, but there had been very few stoppages of 
the latter made metre from any cause. 

The Chairman inguired for how long a period he had been making 
trials of the different metres that had been introduced, and how long he 
had had Siemens’ metre in regular use. 

Mr. Greaves said that the East London Water-Works Company had 
been occupied for 15 years in experiments on metres, in which about 
£1000 had been expended. His predecessor, Mr. Wicksteed, had taken 
great pains to arrive at a satisfactory metre, but without success, and 
had himself made a machine for the purpose, having a double set of 
double-beat valves, forming in fact a water pressure engine. Other 
metres also were made, fitted with slides, but it was found difficult to 
adjust the working of the tumblers to the varying pressure, and the 
apparatus proved noisy and inconvenient. It was essential to a metre 
that was to be generally adopted, that it should not be troublesome to 
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the consumers, or they would not use it. He had now had the metre 
of Mr. Siemens, in its improved form, in regular use about twelve 
months, and it appeared to fulfil all the requirements of a good and 
durable metre. It was important, that in case of any injury or stoppage 
of the metre, the consumer should not suffer thereby, and in this respect 
there was an objection to all piston metres, for though they might regis- 
ter equally accurately with others whilst in working order, yet if ever 
they happened to break down, the flow of water was stopped. In Mr. 
Siemens’ metre, on the other hand, if a break down occurred, the flow 
of the water was not interrupted, and the loss was entirely on the side 
of the company. In the case of some manufactories, such as sugar 
works, much damage had been known to accrue from an accidental 
stoppage in the supply of water, and it was desirable to avoid the serious 
consequences of such an accident, even at the expense of some loss of 
water charge, from the metre standing still a day or two; the principle in 
every instance being that the metre ought to break down against the 
company, and not against the consumer. 

Mr. Bell, of the Bristol Water-Works, said he had used a large num- 
ber of the metres described in the paper, and had been well satisfied 
with them: he had brought one of them for the purpose of showing at 
the meeting the actual results of working. ‘The metre was now, for the 
first time, taken to pieces since first putting to work, having been in 
constant work for two years, and it was found in complete order, with 
very slight signs of wear in any parts, after having measured many 
thousand gallons of water. It had been used first at a sugar-house, and 
when tested, on being removed from the house, gave about 24 per cent. 
ugainst the company: it was replaced by another metre in about five 
minutes, and was then taken to the Clifton Baths, and after being used 
there for some time longer, was again tested, when it was found to be 
less than 3 per cent. in error against the company, registering 972 gallons 
instead of 1000. ‘The metres that he used were all tested by means of 
a 1000 gallon tank, the contents of which were run out through the 
metre, and the indication noted. It was necessary, in Bristol, to be very 
careful in the use of metres, as the water had previously been much 
wasted, and a sea of water would be needed to supply all the waste that 
would otherwise take place—no springs being sufficient. 

He had tried the improved metres of Mr. Siemens under pressures, 
varying from 25 to 50 and 60 lbs. per square inch, and had found them 
equally correct under all: he had now 326 of them at work, some hav- 
ing been down two years, and used J inch metres to supply 2000 gallons 
per hour, and § inch metres for 400 gallons per hour. He had tested 
several other rotary as well as piston metres, but none of them were 
quite satisfactory, as some water was allowed to pass through without 
being measured. In the piston metre, the cock, by which the entrance 
and discharge of the water was regulated, was of large size, and he had 
found it sometimes happen that the tumbler had not power enough to 
turn the cock over, causing the metre to stand still, and stopping the 
flow of water. Sily 

Mr. Forsyth inquired whether the rolling packing ring, used in Ken- 
nedy’s piston metre, had been found to be durable: it appeared an 
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ingenious way of getting over the difficulty of packing in a piston metre 
with little friction, and he had understood it had proved successful. 

Mr. Bell replied that he had not had sutficiently long experience of 
the rolling packing ring to ascertain its durability, having found the 
metre was not satisfactory in accuracy of measurement. 

Mr. Crimes remarked, as the maker of the metre, that the specimen 
exhibited by Mr. Bell, had been made on the old pattern, at an earlier 
period of the manufacture, and many improvements in detail of con- 
struction had been introduced since that time: the drum was now made 
of stamped corrugated metal, and considerably lighter, and being well 
balanced all round, it was probable that the spindle barely touched the 
sides of the socket at a high velocity of rotation ; coming in contact with 
the socket only at a slower speed. The bearings of the spindle were 
now increased to nearly three times the original length, in order to prevent 
the slight wear that was perceptible in the old specimen that had been 
exhibited. He might mention an unusual experiment that he had re- 
cently made, which showed the applicability of the metre to the smallest 
pressures : in this case, the Lancashire and Yorkshire Railway Company 
required a metre to measure water out of a canal into a reservoir, which 
when full was level with the canal, and there was found to be a varia- 
tion of measurement of only 2 per cent., when the difference of level 
was reduced to only 3 inches; showing the correctness of measurement 
under a head of water of only 3 inches, as well as under one of 150 
feet. 

Mr. Bell said he had tried a somewhat similar experiment with a 2- 
inch metre, causing 1000 gallons of water to pass through it, first in 
16 minutes, then the same quantity in 2} hours, and lastly the same 
quantity in 16 hours, and under these great variations in the velocity of 
the water, the metre registered only 13 gallons less than the correct 
amount, 3000, being an error of Jess than § per cent., and in favor of 
the consumer. 

The Chairman inquired what oil was used to lubricate the spindle of 
the drum, a material being required that would continue uniformly liquid, 
and he thought common oil would not answer in this respect. 

Mr. Siemens said that common oil was not suitable, but any oil might 
be used that was not acid, so as not to act upon the brass-work ; pure 
olive oil and neat’s foot oil answered well, or the oil extracted from peat. 
As a further precaution against corrosion the brass-work was tinned, and 
the success of the result was shown in the metre exhibited by Mr. Bell, 
which he had not seen before, and in which there was scarcely any wear 
after two years’ work. ‘This result might appear remarkable consider- 
ing the high velocity of the drum, but he thought that the higher the 
velocity, the less wear there would be upon the bearings, because the 
drum would spin round in the manner of a top or gyroscope, and require 
in that state no lateral support whatever. 

Mr. Crimes remarked that the oil was not required to lubricate the 
spindle, but was necessary merely to prevent the water entering that 
part of the metre, and producing a caleareous deposit on the bearing of 
the spindle: this purpose was indeed now effected with equal success 
by employing distilled water, but he preferred to continue using oil. 
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The Chairman thought the practical information that had been given 
in relation to the subject was very valuable ; and the metre described 
in the paper, reflected great credit on the skill and perseverance of Mr. 
Siemens. 


Boiler Explosions, and the Raising and Use of Steam.* 


From the Report of the Committee of Management presented to the 
Second Annual Meeting of ** the Association for the Prevention of Steam 
Boiler Explosions, and for Effecting Economy in the Raising and Use 
of Steam,” held at the Town Hall, Manchester, on Tuesday, the 20th 
day of January, 1857, we learn that the number of firms registered as 
members on the 3lst of December, 1856, is 462, with 1301 boilers in 
use at their works, which shows an increase in the number of members 
reported at the Jast annual meeting of 193, with 458 boilers. The com- 
mittee trust that this may be regarded as an evidence that the extra 
security against accidents afforded by the periodical visits of the in- 
spectors, and the amount of practical information acquired by them, and 
placed at the service of the members, is now being justly appreciated. 
During the past year 2246 visits have been made, and 1456 boilers exam- 
ined by the chief and sub-inspectors. ‘hese visits disclosed that 143 
boilers, or nearly 10 per cent. of the whole, were in a dangerous condition. 
No explosions have yet occurred upon the works of any of the members 
since the inspection began, although in Great Britain generally, not les 
than thirty-one boilers have exploded during the last year, causing the 
loss of fifty-eight lives, and serious injuries to upwards of seventy per- 
sons. 

From the coroners’ inquests, as to the causes of boiler explosions 
within the last year, it is inferred, in the absence of all reference by the 
witnesses (in so far as has been observed), to surcharged steam as the 
source of mischief, that this probable cause of accident is litte known 
or suspected. ‘* The fact that steam while in contact with water may 
be surcharged with heat to a very high degree, without any greater effect 
on the pressure gauge, or safety valve, than is due to ordinary gaseous 
expansion, rests,” says the Report, ‘‘upon the undoubted authority of 
scientific ingutrers. ‘Thus, there may accumulate within the boilers a 
latent force in the form of superabundant heat, which, on the disturb- 
ance of the water from any cause, may combine suddenly with it, pro- 
ducing steam of excessive pressure, resulting in an explosion.”’ As 
this conclusion is not universally admitted, even by those who are ac- 
quainted with the scientific fact on which the inference rests, and is not 
even known or suspected by most practical men employed about steam 
boilers, it appears to be a case which calls for a practical solution from 
the Association, and means will probably be taken witbin the next year, 
at the expense of the entrance fee fund, to determine experimentally 
this important point. 

The following remarks are condensed from the Report (dated January 

* From the Lond. Mech. Mag., January, 1857. 


Boiler Explosions, and the Raising and Use of Steam. 409 


12th, 1857), made by the chief inspector, Mr. R. B. Longridge, of Man- 
chester, to the Committee of Management: 

Causes or Borrer Expiosions. 1. Over pressure.—Boilers working 
at a dangerous pressure were principally old Butterley boilers, or eylin- 
drical boilers of large diameter, with few or no stays, and not originally 
intended for so high a pressure. Several have been replaced, and others 
strengthened by additional stays, or the pressure has been reduced. 

” Corrosion and failure of plates.—The corrosion frequently observed 
in >i interior of boilers is caused by the presence of acids in the water. 
‘The remedy is the regular use of lime, potash, or other alkali, to neu- 
tralize the acid. Where dampness exists in the seating of a boiler, 
oxidation of the iron ensues, and the plates are rapidly wasted away. 
Should this arise from any extraneous cause, the remedy is obvious ; 
but where, as often happens, the dampness is produced by leakage from 
the seams or fractured plates, this is usually attributed to defective ma- 
terials or workmanship. Although this often does contribute to such 
failure, it is not the primary cause. In the majority of cases, leakage 
and fracture of the plates at the underside of a boiler originate from 
imperfect circulation of the water. In multitubular boilers, where the 
greatest heat exists in the upper rows of tubes, the water at the bottom 
remains comparatively cool and undisturbed, and these boilers are 
especially liable to leakage. In flued boilers, with furnaces in the flues, 
one of the seams on the underside, about the middle of the boiler, is 
often found fractured between the rivet holes throughout a considerable 
portion of the semi-circumference. In cylindrical boilers, with external 
furnaces, the steam, rising from the bottom, prevents a regular descend- 
ing current of water, and any mud or sediment settling on the plates 
and lying undisturbed, allows them to become overheated, fractured, 
or even burnt away. Several examples of this kind might be adduced. 
To remedy these evils, fix in the boiler sheets of iron to separate the 
ascending and descending currents, or where this cannot be arranged 
for want of space, convey a large pipe, communicating with the upper 
part of the water, underneath or within the boiler, with several branch 
pipes to supply water for the ascending current. The advantage de- 
rived would not be confined to the durainlity of the boiler, but would 
also contribute to an increased evaporation of water. No point con- 
nected with the construction of boilers more deserves the attention of 
engineers. 

Safety valves.—Although not unfrequently safety valves are found 
inoperative, from _—, or recklessness on the part of the attendant, 
this is not a common cause of explosion. The danger of explosion, 
from the ignorance of ‘he attendants, is considerably diminished by the 
almost universal use of pressure gauges; but, although these are valu- 
able for indicating the rising or falling of the steam, they should never 
be considered as substitutes for safety valves. It is a very common but 
dangerous practice to weight safety valves to correspond with pressure 
gauges. As an additional precaution, every boiler, or set of boilers, 
should be provided with an indicator tap to test the gauges. 

4. Water gauges.—The glass tube is the most perfect gauge for show- 
ing the height of the water, and much preferable to the float, on account 
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of the difficulty of keeping the float-wire sufficiently free to act, without 
escape of steam at the packing. Where the glass gauges were found 
inoperative, the passages had been choked with sediment, to which 
they are very liable where the water is dirty, unless frequently blown 
through. Such obstructions only show want of attention on the part 
of the fireman. 

5. Injury resulling from deficiency of water.—This is a very frequent 
and most serious source of danger. When flues become overheated 
from deficiency of water, the temperature of the steam increases in a 
much higher ratio than tLe pressure, and the pressure gauge is no longer 
a true indicator of danger. Many examples prove that whenever heat 
is communicated to a boiler above the water level, the steam must be 
surcharged in a greater or less degree, without a corresponding increase 
of pressure. ‘The water being allowed to fall too ow, or the external 
flues being carried too high, produces the same etlect. ‘To provide 
against this danger, every bowler should be provided with efficient fusi- 
ble plugs, or safety valves, connected with floats, either of which should 
be arranged to come into operation and allow the escape of sieam, 
before the water could reach a dangerous level. Where, however, a 
boiler is already in danger from this cause, the best course to be pursued 
is to draw or damp the fire, and then leave the boiler to cool, carefully 
avoiding any measures which might cause agitation of the water, such 
as starting the engine er opening any of the valves. 

On the construction of boilers.—In the Manchester district, boilers of 
the Cornish or flued construction, from their adaptation toa higher pres- 
sure than Wagon and Butterley boilers, have to a great extent super- 
seded these, and though inferior in strength to plain cylindrical boilers, 
generally receive the preference, on account of superior economy in 
generating steam. ‘The weakest point in these boilers are the tlues, 
which, in case of deficiency of water, are very liable to collapse. It 
has not been satisfactorily ascertained what pressure such flues are capa- 
ble of sustaining, but by some late experiments it has been proved that 
the strength of cylindrical vessels subjected to external pressure is in 
the inverse proportion to their length, a fact which seems hitherto to 
have been unknown, or at any rate disregarded. It seems, on this ac- 
count, advisable in high pressure boilers of this construction to strengthen 
the internal flues, if of considerable length, by external rings of 1, or 
angle iron, or, which would be preferable, to join the plates with flanched 
seams, commonly known by the name of ‘*‘ Adamson’s patent seams.”’ 
As the experiments referred to were only conducted ona small scale, 
it is highly desirable that further experiments should be undertaken. 

The cylindrical boilers without internal flues, though well adapted 
to high pressure, do not contrast favorably with flued boilers, in econo- 
my of fuel. ‘The Galloway or multiflued boilers are much approved of 
by many, but multitubular boilers will be found the most economical, 
though hitherto the necessity of frequent repairs has brought them into 
much disrepute. ‘The difficulty of removing incrustation from the tubes 
may in most if not in all cases be overcome, by the use of sediment 
collectors, chemical ingredients, or frequent blowing off. 

In regard to the evaporating power of boilers, our present knowledge 
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is very imperfect. The true test of the merits of a boiler, is the weight 
of water evaporated per pound of coal under a given pressure and in a 
given time, which can only be ascertained by means of an accurate water 
metre. Some experiments made in one of Hill’s multiflued boilers, with 
Kennedy’s water metre, give an average evaporation of 7-5 Ibs. of 
water per lb. of ordinary Lancashire coal, under a pressure of 45 Ibs. 
per square inch, the rate of combustion being 12-9 lbs. of coal per square 
foot of grate per hour, and the temperature of the feed water 82°. In the 
course of the present year further experiments will, it is hoped, be made. 

Smoke prevention.—This subject has received considerable attention, 
and although the progress made in this direction is very limited, it is 
gratifying to find that a more perfect knowledge of the subject has had 
the effect of removing much of the prejudice which hitherto existed. 
Several examples might be adduced to prove both the possibility and 
advantage of smoke prevention in regard to economy, ‘* but the whole 
subject,” says Mr. Longridge, ** has been so thoroughly investigated and 
explained by Mr. Charles Wye Williams, in his Essay and ‘Treatise on 
Combustion, that it is quite unnecessary for me here to enter upon it, 
excepting to add iy testimony to the truth of the principles therein ex- 
pounded.” 

It may be useful, however, to warn those who feel disposed te act 
upon Mr. Williams’ suggestions, against an error into which many have 
fallen, in concluding that what succeeds in one boiler must necessarily 
succeed in all others of the same dimensions, and with the same ar- 
rangement of the flues. ‘This does not necessarily follow, for aniess 
in each case there be sufficient draft to bring the due proportion of 
atmospheric air into contact with the carbon and the gases, the combus- 
tion will be imperfect, and since, in some boilers, twice or three times 
as much fuel is burnt in a given time upon the same area of fire-grate as 
in others, it is obvious that, in the former, twice or three times as much 
atmospheric air will also be required. It is from inattention to these 
different conditions that instances of failure are heard of. ‘The principle 
is unquestionably correct, and only requires to be thoroughly understood 
to be applied with success. 

Cause of boiler explosions.—The majority of these explosions resulted 
from inattention to the supply of water. 

Steam Enernes. High-pressure steam.—The economy of high-pres- 
sure steam is now generally admitted, but there appears to me to be 
much misapprehension as to the source of this economy. By many it 
is imagined that itis derived principally from its generation in the boiler. 
This opinion seems to have been formed from the observed fact, that 
the pressure increases in a rapidly accelerating progression—in other 
words, the higher the pressure, the more rapid the increase. But it has 
been satisfactorily proved, that the quantity of fuel required to evapo- 
rate a given quantity of water increases with the pressure ; that is to say, 
it requires more fuel to evaporate a given weight of water under 60 Ibs. 
than under 10 lbs. pressure, from which we may conclude that no eco- 
nomy will result from the generation of steam at an increased pressure, 
unless accompanied by a proper use of it in the engine. 

Of non-condensing engines it is only observed that in order to work 
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with the greatest economy, it is necessary so to arrange the valves that 
the steam will be reduced by expansion nearly to atmospheric pressure 
before escaping from the cylinder. 

In Condensing engines the steam should be cut off at such a portion 
of the stroke, that at its termination the pressure of the steam will be 
reduced by expansion to 8Sibs. or 10 Ibs. below that of the atmosphere, 
previous to passing into the condenser. Otherwise the steam has not 
done its full work. If, therefore, it be required to expand the steam to 
this low pressure—say 7 Ibs. total pressure—and the valve be arranged 
to cut off at one-filth of the stroke, the initial pressure should be 35 Ibs. 
or 20 lbs. above that of the atmosphere, and if 10 Ibs. additional be al- 
lowed in the boiler, which is more than absolutely necessary, we have 
30 Ibs. per square inch, beyond which there is no advantage in raising 
the steam for this class of engine, cutting off at one-filth of the stroke. 
We find, however, examples where the boiler pressure is nearly double 
this amount, while the initial pressure in the cylinder does not exceed 
12 lbs. or 14 Ibs. per square inch. ‘his arises partly from the mistaken 
ideas above mentioned, and partly from errors in the arrangement ot 
the valves. 

In order to work more expansively and economize fuel, it is usual, 
where slide-valves are employed, to increase the lap or cover of the valve 
that it may close earlier ; but when this is done it is found that the en- 
gine will not drive its load unless the boiler pressure be increased ; the 
explanation is, that the additional lap on the valve has so contracted 
the opening of the port, that the steam can only enter the cylinder at a 
greatly reduced pressure. By properly proportioning the lap and travel! 
of the valve, the same result might be obtained without any increase ot 
the boiler pressure. 

Another error is, the common practice of cutting out a small piece 
on the steam side of the valve, in the shape of a V, to admit the steam 
more gradually to the cylinder, and thus prevent a sudden shock to the 
engine in passing the centres. ‘To some extent this effect may be pro- 
duced, but there will at the same time be the disadvantage of wire- 
drawing the steam, and admitting it to the cylinder when the valve 
ought to be entirely closed. A better remedy is the following : 

So arrange the valve as to close the exhaust port before the termina- 
tion of the stroke; the steam within the cylinder will then be compresse: 
as the piston continues its course, and will increase in pressure as the 
space oceupied is diminished. By properly proportioning the degree 
of compression to the initial pressure on the piston, all shock in passing 
the centres will be obviated, and steam economized. Wherever this 
has been adopted, it has given the most satisfactory results, and its adop- 
tion must eventually become general. 

Compound Engines. —These remarks on the arrangement of the valves 
apply equally to engines working compound. ‘This system, of late 
brought much into use, is found in some instances to give very satisfac- 
tory results, and where additional power is required, is frequently the 
most convenient mode of obtaining it; but in comparing the best en- 
gines of each system, there does not appear that decided superiority in 
economy in compound engines which might have been anticipated from 
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the greater pressure of steam. The indicator diagrams show that in all 
engines working compound, there isa loss of pressure, as the steam passes 
from the high to the low-pressure cylinder, the amount varying according 
to the arrangement of the valves and the capacity of the passages of com- 
munication. What is chiefly required to improve the condensing en- 
gine,and make it equal in economy to the compound engine, is a simple 
variable expansion motion capable of regulating the supply of steam 
according to the load, without any reduction in the initial pressure, an 
evil to which most engines are now subjected by the action of the throt- 
tle valve. ‘The present valve motions which have this for their object, 
appear to be too complicated to be brought into general use. 


Spheroidal State of Water. 


The ordinary explanation of the spheroidal of water assumes that the 
drop of liquid is separated from the heated plate by an atmosphere of 
its vapor, which prevents the full transmission of the heat. And this 
view seemed to be confirmed by experiment and by observation. M. 
Buff (wdnnal. der Chemie. und Pharm., t.\xxvii. p. 1), rejects this theory, 
however, on the ground that when the mass of water is great, an elec- 
trical current will pass, and he attributes the phenomena to a change of 
the capillary forces, the liquid ceasing to moisten the solid. The ex- 
planation does not appear to us satisfactory. In the first place, the satu- 
rated vapor may pass a portion of an electrical current, and the mere 
change in the ratio of the forces does not account for the very slow evapo- 
ration of the liquid, which is the curious part of the phenomenon. 


For the Journal of the Franklin Institute. 
Descriplion of Coal-burning Freight Engines, used on the Mine-Hill and 
Schuylicill Haven Railroad, as Improved by R. A. Witver, Engineer 
in Chief of said Road. [Built by M. W. Batpwin & Co.] 


A represents an apparatus for cleaning coal fires by the power of the 
engine while running upon the road. It is placed under the grate bars, 
with the ends of the teeth or fingers always between them, but so far 
below the fire as not to be affected by it. When the cinder and ashes 
have accumulated upon the grates, sufficiently to obstruct the draft, the 
fireman draws the lever a back to the notch, by which means the fingers 
of the “raker”’ are raised between the grates into the fire, and at the 
same time the apparatus is thrown into motion by connecting it with an 
eccentric, placed on one of the driving axles of the engine. When the 
grates are cleaned, (which is but a momentary operation,) the lever is 
released, and the “‘raker’’ drops back to its former position. 

This improvement enables the fireman, without any physical labor, to 
keep the grates free from cinder and ashes, and avoid the necessity of 
stopping to rebuild his fires; thus removing the great obstacle at the 
present time, to the successful use of anthracite coal in engines of ordi- 
hary construction. 
35° 
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B is a simple arrangement for regulating the supply of feed water to 
the boiler, by means of a two-way valve and overflow pipe. The pump 
is always working when the engine is in motion; the indicated position 
of the arm which moves the valve, shows the water to be passing to the 
boiler. By drawing back the rod 6, the overflow pipe is opened, and 
as the pressure of the steam in the boiler keeps down the check, the 
water must pass back to the tank. By placing the valve at any point 
between the two positions described, any portion of the water can be fed 
to the boiler, and the surplus be discharged through the overflow pipe to 
the tank. 

By this arrangement the supply of water to the boiler ean be kept 
nearly uniform ; and in cold weather the freezing of the pump will be 
prevented. 

c is a feed-water heater amd spark arrester for the locomotive : it con- 
sists of an outside casing, which forms the base of the smoke pipe—a 
water vessel containing from fifieen to twenty gallons, and a netting of 
coarse wire, all placed concentrie with each other, but far enough apart 
to insure plenty of draft. ‘he parallel dotted lines represent the water 
vessel, with the straight portion extending down into the smoke box ; 
the inside dotted lines show the spark arrester, attached to an arched 
plate, which is placed above the water vessel, and connects the external 
with the internal flues. The narrow part ef the spark arrester is placed 
over the exhaust pipes in such a way, as to arrest the sparks, but admit 
the free passage of the exhaust steam through the open stack to the ex- 
ternal atmosphere. ‘This improvement is simple and durable, requiring 
few repairs except to renew the wire netting about once a year. 

D is an arrangement for inereasing and diminishing at pleasure the 
effect of the blast from the exhaust steam. It consists of a short straight 
pipe, permanently fastened to the top of the heating chamber, and an- 
other of equal length, which slides over it. A dight iron stand as high 
as itis desirable to raise the outside pipe is placed on one side, with 
grooved pulleys at the tep and bottom; a small wire cord is made fast 
to the bettom of the outside pipe, and passed over the upper pulley and 
under the lower one, and thence back to a smail winch placed on the 
end of the boiler, convenient to the firetnan. On the side of the pipe 
opposite the cord attachment, is afriction rotler, to prevent the pipe from 
jamming while being raised and lowered. When the blast needs increas- 
ing, the fireman raises the stack by turning the winch, and fastens it by 
a pawl to prevent it from sliding down again, till the coal is thoroughly 
ignited. ‘When sufficient steam is raised and the fire burns clearly, the 
winch is loosened, and the stack lowered by its weight to its former 
position, It will be seen that the stack may be secured at any point, 
between the lowest and highest elevation, so as to secure a regular draft 
adapted to the requirements of the engine. 

This arrangement possesses some advantages over the usual method 
of increasing and diminishing the orifice of the exhaust pipe to regulate 
the blast, because the power of the cylinder is not affected by it; nor 
does it influence the vertical passage of the exhaust steam; it is not lia- 
ble to get out of order, and can be readily repaired or renewed. 
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Experiments with Bessemer’s Iron Process.” 


[From the Official Report of a paper read by Dr. Stevenson Macadam, F. R. S. £., 

at the Royal Scottish Society of Arts.] 

Several experiments have been recently undertaken on the large scale 
at the Dundyvan Iron Works and Coats Malleable Iron Works, near 
Glasgow. The furnace employed at Dundyvan was composed of iron, 
lined with fire- clay, and it was charged with 13 c¢wt. 1 qr. and 8 Ibs. ot 
No. 2 pig-iron, whilst the air (cold blast) was forced in undera pressure 
of 15 Ibs. on the square inch. The iron commenced to boil immediately, 
followed by sparks and flame, and the production of much slag or cinder, 
which caused the furnace to overflow occasionally. The blast was con- 
tinued for eighty-nine minutes, during which time the scintillations, jets 
of flame and slag, continued to be evolved. The furnace was tapped, and 
the iron run into moulds. ‘The quantity of metal found in the moulds 
was voly 3 cwt. 3qrs. 2lbs., which, added to that thrown out during 
the operations, viz: Lewt. 3qrs. 12 Ibs., gives 5 ewt. 2 qrs. 14 lbs. as 
the entire weight of pure iron obtained from the experiment. It may be 
mentioned that, after halfan hour, the pressure of air gradually decreas: 
ed to 5lbs., owing to the enlargement of the mouths of the tuyeres, but 
the latter pressure was still found sufficient to penetrate the inolten mass. 
The time employed in this experiment was unnecessarily Jong, and un- 
doubtedly was the cause of so much of the iron being burned away. ‘The 
loss was nearly two-thirds of the original amount, being, in round num- 
bers, 8 parts out of 13. The iron obtained was very crystalline and 
brittle, and, when attempted to be rolled, at once proved itself to be hot 
short. An attempt was made to anneal this iron, by raising it to a red 
heat, and then very slowly cooling it ; as also by keeping the mass at a 
red heat for sixty hours, ‘and thes lowering the temperature very gra- 
dually ; but both attempts failed in giving other than a highly crys- 
talline and brittle product. At Coats Malleable Iron W orks, a circular 
furnace, built of fire brick, was employed, which was charged with 7 
cwt. of No. 1 pig iron. The cold blast, under a pressure of 12 |bs., 
which decreased to 5 |bs., was forced through the metal for ay ininutes 
The usual display of sparks, flame, and slag was observed, and the furnace 
being tapped, the iron ran into moulis, The produet or bloom was highly 
crystalline and brittle when heated and rolled; as also, when rebeated and 
re-rolled, the rods obtained from the first and second rollings stil] retained 
this crystalline and brittle character. ‘This iron was cold short. Another 
trial with No. 1 pig iron, subjected to a stream of air for twenty-four 
minutes, gave a similar rewult ; the successive rollings not yielding an 
iron of a tough character, or fibrous texture. It is worthy of consider- 
ation that the quality of pig iron used in these experiments was ‘No. 1” 
at Coats, and **No, 2” at Dundyvan. ‘These varieties are more fusible 
than the others, contain more carbon, command a higher price in the 
market, and are generally used by the founder, and not by the puddler. 
The varieties ‘Nos. 3 and 4” are generally used in the conversion of 
pig iron into bar iron. One trial has been made at Coats on No. 4 pig 
iron, but in fifteen minutes the metal settled down in the furnace ; and 

* From the Lond. Mech. Mag., Jan., 1857. 
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though it was immediately tapped, yet the iron did not run off, and the 
furnace was taken to pieces to liberate its iron prisoner. 

To a certain extent, the ordinary refinery furnace is the equivalent of 
the Bessemer furnace, as it is quite possible for all the impurities con- 
tained in pig iron to be got rid of in the refinery furnace, with the single 
exception of the carbon. Moreover, when the pig iron is placed in the 
Bessemer furnace for a short time, in place of the ordinary refinery, and 
thereafter introduced into the puddling furnace, a very superior bar iron 
is the result, as proved by an experiment conducted on a somewhat 
large scale at Coats Malleable Iron Works. 


FRANKLIN INSTITUTE. 


Proceedings of the Stated Monthly Meeting, May 21, 1857. 


John Agnew, Vice President, in the chair. 

John F, Frazer, Treasurer. 

Isaac B. Garrigues, Recording Secretary. 

The minutes of the last meeting were read and approved. 

A Letter was read from the Polytechnic Institute, of the Kingdom of 
Bavaria. 

Donations to the Library were received from The Commissioners of 
Patents, and from the Statistical Society of London ; The Polytechnic 
Institute of Bavaria, Munich ; L. A. H. Latour, Esq., Montreal, Lower 
Canada; J. Ross Snowden, Esq., Dr. H. Hartshorn, and Prof. B. H. 
Rand, Philadelphia. 

The Periodicals received in exchange for the Journal of the Institute, 
were laid on the table. 

The Treasurer’s statement of the receipts and payments for the month 
of April was read. 

The Board of Managers and Standing Committees reported their 
minutes, 

Three resignations of membership in the Institute were read and 
accepted. 

Candidates for membership in the Institute (3) were proposed, and 
the candidates proposed at the last meeting (3) were duly elected. 

Mr. H. Howson exhibited and explained the following models— 
Harvester Rake, by Samuel Comfort, Jr., Morrisville, Pa. ‘This inven- 
tion is applicable to the M‘Cormic, Ketchum, and similar class of Har- 
vesters. 

The apparatus is free from the rubbing surfaces common to the devices 
used for a like purpose. It is a most ingenious contrivance, and one 
containing mechanical movements of an entirely novel character. 

Harvester, by Samuel Comfort, Jr., patented March 18th, 1856. The 
novelty of this Harvester, consists in the employment of an endless chain 
of cutters, which pass over the top of the cutter bar a sufficient height 
to allow the grain to fall below the same. A further novelty consists in 
a Series of bent or twisted springs, which act on the blades as they tra- 
verse a recess in the cutter bar, in such a manner, as to increase their 
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cutting effect. This Harvester was put into successful operation last sea- 
son, and found to be remarkably light and easy as regards draft. 

Rotary Harvester Rake, by Samuel C. Longshore, Bucks County, Pa, 
The object of this invention, is to deposit the grain or grass in swathes. 
This rake is of a very novel character, and if found successful will prove 
of great value to farmers. 

Rotary Cow Catcher, by William Braddock, of Medford, N. J. The 
rotating cone is substituted for the ordinary permanent grated cow catcher, 
for the double purpose of throwing the cows, &c. on one side of the 
track, and preventing the fracture of their limbs which are apt to be- 
come entangled in ordinary cow catchers. The operations of this con- 
trivance are assisted by a curved shield in front. 

Furnace Grate, by Richard Van Velthoven, of Philadelphia. The 
object of this invention, is to avoid the necessity of raking out the ashes 
which collect at the back of the furnace, through the front of the same. 
It consists of a simple drop or swivel grate, under the command of the 
attending engineer. By using this contrivance there can be no necessity 
of disturbing the fuel on the front portion of the grate, and consequently, 
a great saving of time and labor is effected. 

Model for converting Rotary into Reciprocating movement, by Samuel 
C. Longshore, Bucks County, Pa. ‘This contrivance is intended to im- 
part a reciprocating motion to the cutters of harvesters, saw mills, &c. 
The principle is not claimed as new, but only the general arrangement. 

Mr. Howson also showed a Gas Lighting Lamp, Invented by Abe! 
Wilson, of Frankford, Pa., and some specimens of Ornamental Knitted 
Fabric, made by a machine invented by Joseph Vickerstaff, of Philadel- 
phia. 

Dr. Rand exhibited specimens of sugar from the Imphe or African 
Sugar-cane ; also a specimen of spirits obtained from the same. 

Specimens of Garrett’s Composition Metal for lining shaft journals, 
were presented to the notice of the members. . 

It is said to possess all the anti-friction qualities of the composition 
known as Babbett’s, with the greater additional advantage of requiring 
about twice the heat to melt it, which will, no doubt, recommend it to 
the favorable consideration of those engineers who sometimes melt out 
a box. It is composed of zinc, copper, and antimony ; tbe first metal 
predominating largely. In filling the brasses, which are recessed in the 
usual way, they are heated, and the metal, which should be just above 
the melting point, is poured in, and after setting, is hammered to close 
all the cavities, should any be left after filling. The metal is hard and 
close, and is said to answer its purpose excellently. Upon the Baltimore 
and Ohio Railroad it has been in use for several months with satisfac- 
tory results; and, Messrs. Merrick & Sons have lined the boxes of the U. 
S. Steamer Wabash with it. A fair comparison of the qualities of Garrett's 
and Babbett’s will thus be made, as the five other steamers last built by 
the Government, were furnished with Babbett’s metal for all the journals. 
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COMMITTEE ON SCIENCE AND THE ARTS. 


Report on Mr. Seth E. Winslow’s Safety Can and Lamp for Spiril-gas. 


The Committee on Science and the Arts constituted by the Franklin Institute of the 
State of Pennsylvania, for the promotion of the Mechanic Arts, to whom was referred 
for examination a Safety Can and Lamp for Spirit-gas, invented by Mr. Sera E. Wins- 
tow, of Philadelphia, Penn., 

Report:—That the improvement claimed, consists in the use of a 
wire gauze diaphragm of conical form extending from the mouth inward 
like a bag. ‘The gauze for the can Is double for greater safety; the 
gauze in the lamp is single only, and is perforated below, the lam) pwick 
passing through the ortfice. ‘The can has, moreover, an air-tube passing 

from the spout near its mou! 1h to the body of the can just under the cork, 
so that the fluid may be poured steadily without removing the cork. 

[his is not, however, claimed as new. 

Diaphragms of wire gauze so well known and so Jong used for the 
purpose of preve nting the propagation of explosions, have been hereto- 
fore employed in burning fluid Jamps and cans in one of two forms; 
either as plane transverse diaphragms stretching across the neck below 
the stopper, which present a very small surface for the passage of the 
fluid, and are liable to be clogged by sediment, and to be broken by 
thrusting the cork too far in, or by other violence; or in lamps, as cylin- 
ders extending from the top te the bottom of the lamp, within which 
the lamp-wick is contained. This latter form allows too much space for 
the fluid within it, and an explosion may be sufficiently violent to tear 
the gauze, or, although not extending to the liquid in the body of the 
lamp, may yet lead to serious damage. 

This cannot be the case with the conieal diaphragms, which, although 
simple, yet appear to the Committee to be a new and valuable iroprove- 
ment, adding materially to the safety of these very useful household 
itensils. 

By rst of the Committee, 
*hiladelphia, April 9th, 1857. Witiiam Hamitton, Actuary. 


Y 
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Report on Mr. James Cochran’s non-wasting and non-freezing Hydrant. 


The Committee on Science and the Arts, constituted by the Franklin Institute of the 
State of Pennsylvania, for the promotion of the Mechanic Arts, to whom was referred 
for examination, “a non-wasting and non-freezing Hydrant, invented by Mr. James 
Cocuran, of the City of New York, 

Report :-—That they have examined the above named hydrant, and 
find it constructed as follows: A hollow cast iron body 1, into which the 
leed pipe H, enters near the bottom, containing an immovable concave 
iron plate, and to which is attached a disk of gum elastic, FE, acting as 
amovable bottom; under this is a convex piece of cast iron, D, also 
movable, which is attached by means of an iron yoke c, and cranks to 
a Vertical rod B, and it to a lever handle a, at the top of said cast iron 
frame, 

The supply and exit pipes enter through the immovable concave plate 
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into the box, formed by the plate and gum disk, so that al] the water 
passes through this box. 

Upon the supply is constructed a conical tap, so 
arranged that the water enters at one end in the 
direction of the taper, and is discharged through 
a rectangular port in the side, which is #-inch long 
and }-inch wide, so that a very smal! motion of 
the tap will open or close it entirely. ‘The water 
acting in a longitudinal direction of the tap, as the 
tap wears by use, it is intended to be kept tight 
by the pressure of the water. This tap is attached 
by a combination of links and pinions to the yoke 


H and rod before named. ‘The handle is a lever of 
&@ the second order with fulcrum at end, and the ver- 
Sy tical rod isattached by means of a small rock shalt, 
Yate so that by raising the bandle the rod moves in the 
Bik same direction. By raising the handle, the rod 
eit raises the convex plate, and it the gum; and alter 
| moving about one inch, the tap is opened and the 
” \s water commences to flow. By letting go the hap- 
ai die the weight of the rod, yoke, &c., together with 
ili the pressure of the column of water, draws it down 
Wi and closes the hydrant. 

mii The pressure of the cast iron plate being taken 
on from the bottom of the gum disk, the weight of the 
i¥ water from disk to point of exit is intended to press 
| ae it down, and the capacity of the box being twice 
“ae as great as the exit pipe, it empties the pipe, and 

4 the water returns again into the box. 
Upon opening the hydrant by raising the handle, 


the convex plate is caused to ascend and press 
against the gum disk, forces the water contained 
in the box into the exit pipe, and a continuous 
stream follows. The tap is so arranged that it does 
not open until the disk has nearly reached tts height, 
so that the water in the box is thrown into the pipe 
before more is admitted. 

It is claimed, that this hydrant can be repaired 
without digging it up, which if so, is certainly a 

a very desirable object gained. ‘The iron post or 
hydrant is encased in a wooden box, which will not require repairing 
oftener than an ordinary hydrant. 

When the supply pipe and gum box is placed a sufficient depih below 
the surface, (say about five feet, which is the depth the ground has 
sometimes frozen,) as there is no waste above the box, it is impossible 
to freeze. 

In conclusion, the Committee take pleasure in recommending it as an 
ingenious contrivance, and worthy of trial. 


By order of the Committee, 
Philadelphia, April 9th, 1857. Witi1am Hamiton, -Jetuary. 
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LIST OF AMERICAN PATENTS, 


WITH REMARKS, &c. 


November, 1856. Pace. 

1, Improvement in Ship’s Windlass, Christopher Amazeen, 22 
9, _— Cutting Metals, ° Robt. Anderson & A. H. Vancleve, ib. 
3. —— Equatorial Sextant, ‘ William A. Burt, ib. 
4, —— Odometres, ° Albert Carte fe ib. 
5, —— Railroad Car Brake, ‘ William G. Creamer, ib. 
6. —— Railroad Station Indicators, Edwin A. Davis, ib. 
7. —— Rocking Chairs, ‘ Martin Eberhard, . ib. 
8. —— Spading Machines, . Ormrod C. Evans, . ib. 
9, —— Husking Corn, . ‘ Harlan P. Gerrish, 23 
10. —— Musical Instruments, Hiram Groves, ib. 
1] — Draft Accelerator for Steamers, Peter C. Guion, ° ib. 
12. —— Railroad Car Brakes, ‘ Dennis Harrigan, ib. 
13, ——— ~s iking Rope, John Harris, P ib. 
14, —— Catch for India Rubbe sr Shoes, Nathaniel Hayward, ib. 
15. —— r ishing Implement, a Elmore Horbon, ib. 
16. —— Looms, . ° Lucius J. Knowles, > ib. 
17. —— Rakes for Reapers, ‘ Pells Manny, ib. 
is. —— Burglar’s Alarm, ‘ W. M’Clachlan, ass’d to R. + Lipman. ib. 
19. —— Lubricator, ‘ > James F. Monroe, 24 
20, —— Spring Frame for Packages, Henry B. Osgood, ib. 
2 Unit’g Mortis g Chisel to Mandrel, Joseph R. Perry, ib. 
22. —— Trowels, , ‘ L. D. Phillips, ib. 
93, — Cotton Gins, Wilson A. Purdom, ib. 
24. —— Husking Corn, . ‘ Joshua Perkins, ib. 
25. —— Chain Pumps, John Robingson, ib. 
26. —— Hay Rakes, Thomas R. Roach, ib. 
27. —— Sewing Machines, . 8. H. Roper, ib. 
28, —— Starting & Stop’ng Water wheels, David M. Tyler, ib. 
29. —— Throstle Spinning Machines, Joel Smith, 25 
30, —— Weaving Long Warps, . John C. Smith, . ib. 
31. — Sewing Machines, ‘ Isaac M. Singer, ib. 
32. —— Heating or Cooking by Gas, William F. Shaw, ib. 
3. — Stirrups for Riding Saddles, Richard Trussell, ib. 
34. —— Sawing Marble and Stone, . George J. Wardwell, ib. 
5. ~ Sawing Mills, A.S. Walbridge, ib. 
36. —— Drain Tile Machine, T’. Maycock, ass’d. to se . & H. Rice, 26 
37. - Fabric for Underlaying Carpets, W.S. Pratt, ass’d. to J. S.C. Thursby, ib. 
38. —— Power Looms, . ‘ A. Smith & H. Shine. ib. 
39. ——— Shutter Fastener, ‘ David M. Lawrence, ib. 
40. —— Crushing Rollers for Ores, ~_ William H. Plumb, ib. 
11. —— Cider Mills, ; Benjamin Mackerly, , ib. 
42, —— Tool for Tenoning, &c., Alfred Tippet, ib. 
43. —— Railroad Car Brakes, ‘ Francis Armstrong, ib. 
4, Anti-frost Faucet, ‘ Frederick H. B: asinolemew, ib. 
15, —— Steam Drag, " é George Bradley, . ib. 
16, —— Steering Ships, ‘ Thomas Carr, 27 
17, —— Draining Machines, J. Cole & A. Little O. Wall, ib. 
48. —— Door Knob Spindles, A. Cooley, ass’d. to R. Terry&A. Cooley, ib. 
iy, — Door Fastener, . ° Legrand ‘Crofoot, ib. 
50. —— Diaphragm Fluid Metre, J. H. Darlington & Wm. Piper, ib. 
51. —— Sleeve Fastener, ‘ John P. Derby, . ib. 
52. —— Sugar Draining, ‘ Gustavus Fincken, ‘ ib. 
53, —— Harvesting Grain, George F. Foote, . ‘ ib. 
t William L. Gallaudet, . ib. 
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Ae { 55. Improvement in Steam Boilers, 
43 56, —— Draft of House Furnaces, 

4 57. Candle Mould Machine, 
sit 58. —— Grain and Grass Harvesters, 
it} 4 59. Handling Heated Plates, . 

ye! 60. Ventilating Ships, &c., 
: Ga} 61. ——— Wagons, ‘ 
f seth | 62 Valve for Hydrants, 
: 1} 63. —— Hanging Reciproc ating Saws, 
nae 64, —.- Pre paring Ratan for U mbrellas, 
; gy 65. —— Cutting Files, 
) daar 66. —— Clothes Dryers, é 
eit 67. —— Medical Respirator, 
4 ay 68. —— Slicing Apples, * 
‘aM 69. —— Washing Machines, 
m4 a! 70. —— Cleaning India Rubber, 
¢ by 71. —— Breech-Loading Fire Arms, 
a 72. —— Heat’g Feed-water of Locomot’s, 

, 73. —— Breech-Loading Guns, ° 

5 74. —— Gas Regulator, 

, 75. —— Mill Stone Dress, ‘ 

76. —— Gas Retort Fastening, 


-—— Fire 
.—— Weather Strip for Doors, 


Index. 


Arms, 


. — Tail-piece for Violin, &e., 


79. —— Cutting Vegetables, 
80. —— Harvesters, ° 
81. —— Paring Apples, ‘ee. - 
82 Excavators, 
83. —— Manufacture of Iron and Ste el, 
84. —— Smelting Iron Ore, 
85. —— Attach’g Centre Boards toVes'ls, 
86. —— Polishing Glags, ‘ 
‘ 87. —— Sawing Marble, 
he 88. —— Burglar Proof Safe, 
aM 89, —— Cleaning Grain, 
be 90. —— Latch and Lock, ‘ 
x 91, —— Lee-boards for Vessels, 
S, 92. —— Propeller Shatts, ‘ 
rt, | 93, —— Steam _ Boilers and Kettles, 
ea $4. —— Bedstead Fastenings, 
F a 95. —— Melodeons, 
OPE 96. —— Stave Jointer, 
; é 97, —— Cotton Gins, 7 
Fa 98. —— Binder for Grain Harvesters, 
ie 99, —— 
td 100. —— Lubricating Car Axles, &c., 
+e 10L. —— Bleaching Process, ‘ 
i ; 102. —— Boring and Mortising Machine, 
a 
i 


Bi: 104. —— Grain Separators & Conveyors, 
a + 105. —— Paring Apples, 
| + 106. —— Lumber Feeding Rollers, 
‘i Cy 107. —— Tailors’ Pressing Machines, 
et 108, —— Stuffing Horse Collars, ‘ 
tid F 109. —— Cutting Fluted Mouldings, 
nea, * 110. —— Printing Presses, 
£4 111. —— Fourneyron Turbine Ww heel, 
112. —— Treating Feldspar for Manure, 
113. —— Alcohol Cooking Apparatus, 
rs - 114. —— Boxes, Axles, &c., 
a 115. —— Polishing Leather & Harness, 
i ft 116. —— Curry Combs, 
: Ae | 117. 
me! 
re 
oi 
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John C. Harris, 

8. L. Hay and H. B. Osgood, 
August Hengstenberg, ° 
ann G. Hubbard, 

. W. Hyatt, 

Radeiph Knecht, . 

Henry Kruse, 

Robert Lawson, 

George D. Lund, 

James W. Martin, 

Charles Miller, 

Samuel Morrill, 

Edwin M. Murphy, 

Ephraim L. Pratt, 

Ira Reynolds, 

T. Sault, 

Gustave Scharffe, 

John R. Sees, 

Christian Sharps, 

W.G. Sterling, 

Thomas B. Stout, 

William H. St. John, 

William Taggart, 

Reuben Wight, 

Jacob Geiss & Jacob Brosius, 
Alvin Bullock, 

E. L. Pratt, ass’d. to L. Harrineto 
a. FP. Willey, ass’d. to self and others, 
Henry Bessemer, 

Henry Bessemer, 

George 8S. Burrows, 

Phineas Burgess, 

a Dobson Gallaher, . 

R. G. Holmes & W.H. Butler, 
Cc tye B. Horton, 

William A. 
Augustus Jouan, 

“. gustus Jouan, 

. Lapham, ass da to self & S. Wi 
wb neer Lewis, ° 
La Fayette Louis, 

Barnet MeKeage, . 
C. A. McPhetridge, 
C. A. MePhetridge, 


Ives, e 


Pierre Proust, 
~— A. Roth, 
. H. Stevens, 
‘hs irles M. Zimmerman, 
A. Lyndall, ass’d. to Cyrus Robes rts, 
. P. Carter, ass’d. to L. Harrington, 
lak B. Pomroy, 
C. W. Williams, 
Joseph Albright, 
J. Anderson, J. 
F. L. Baily, 
Stephen K. Baldwin, 
Charles Bickell, 
Thomas G. Clinton, 
David Cumming, 
William Crane, 
Evan L. Evans, 


M’Laurin & J. 


Backgammon & Checker Boards, Edwin O. Goodwin, 
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118. Improvement in Cotton Yarns, George G. Henry, . 33 
119. —— Planing Metal, ‘ William W. Hubbard, . 34 
120, —— Sewing Machines, . A. F. Johnson, , ‘ ib. 

21. —— Making Spokes by Hand, Edward Julier, ‘ ib. 
122, —— Carriages, ° George Kenney, . ib. 
123, —— Turning Boot Lew, M. C. Chamberlin & W. F thins, ib, 
124, —— Fire Arms, s Alexander Le Mat, ‘ ib, 
125, —— Traveling Trunks, . Samuel W. Phelps, ‘ ib. 
126. —— Sealing Cans, &c., Aurelius M. Purnell, é ib. 
127, —— Disk for Shelling Corn, Jeremiah P. Smith, . ib. 
128, —e Edge Keys for Bovt Soles, George 38 Todd, . ib. 

99, —— Gas Cock & Swinging Joint, Charles F. Thieme, : 35 

3 —'|'ubular Condensers & Heaters, Uel West and Abner Mills, ib. 
12]. _——-. Raking Attachm’t for Harvest’rs, William Whitely, Jr., ‘ ib. 
132. - Cut-offs for Steam Engines, William Wright, . ib. 
133. - Hoisting Coal, J.C. White & R. Hay, ' ib. 
134. —. Harvesters. . J. A. Moore & A. H. Patch, ib. 
135. - Hand Corn Planters, T.A.Chandler, ass’d. to self & H.Herrick, ib. 
136. —— Sewing Machines, W.C. Watson, ass’d. to self and others, ib. 

ADDITIONAL IMPROVEMENTS. 
1. Improvement in Rotary Brick Mach’s, George Crangle, . - 35 
2, —— Harvesting Machines, George Esterly, é ib. 
RE-ISSUES. 
1. Improvement in Cutting Shoe Pegs, Stephen K. Baldwin, ‘ 36 
», —_— Sewing Machines, ‘ E. Townsend, ass’d. to A. Swingle, ib. 
}; ——-» Nutt Machines, Robert Griffiths, . A ib. 
DESIGNS. 
. For Stoves, J. J. Duly, ass’d. to Fuller, and others, 36 
Parlor Stoves, . ° Elisha Smith, : “ ib. 
} 


Kitchen Stoves, 
De cen he ly 1856. 


|. Improvement in’ Mop-Heads, 

L — Feeding Paper to Presses, 
3. —— Hermetically Sealing, 

a ~ Wristband Fastener, 


8. W. Gibbs, ass’d. to Wood, and others, il 


Frederic Allen, , 36 
Moses Ss. Beach, . . ib. 
Edwin Bennett, ‘ ib. 
John P. Derby, ° ‘ ib. 


- Backing Electrotype Plates, W. Filmer & E. Bookhout, 37 

Nut Machines, Robert Griffiths, ° ib. 

~ Ovens, John P. Hayes, ib. 

8, - Planing Machines, Jonathan P. Grosvenor, : ib. 
9, — Harvesters ° Stephen R. Hunter, ib. 
— Rock Drilling Machine, ‘ M. and J. P. Gore, ; ib. 

- Railroad Chairs, James H. Morley, ° ib. 
12. -Pentagraphs, . ° Henry a ond . ib. 
— Drying Fibrous Manufactures, Horace . Peaslee, ‘ ib. 

14. —— Baby Walker and Jumper, E. Y. Aw bine, . ib. 
15, —— Expanding Tap, ; H. Stone & M. B. Cc ole, . 38 
16. —— Ice Saw, . 4 Stephen Scotton, . ‘ ib, 
17. —— Axle Box, P William H. Saunders, , ib. 
18. —— Syphon a Clapit, ‘ Henry M. Walker, : ib. 
19, —— Converting Motion, Albin Warth, ° ib. 
20. —— Rakes for Harvesting Machines, Jesse Whitehead, . ib. 
21,.—— Ap ply’g Steam & Cut’ng Wood, Job White, ‘ ib. 
22 — Wrenches, Orin O. Witherell, . ib, 
23. —— R. R. Car Seats & Couches, Theodore T. Woodruff, . ib. 
24. —— R. R. Car Seats & Couches, ¥ vo T. Woodruff, 39 


25, —— Vault Covers, . ° 
26. —— Grinding Paper Stock, 

27. —— Bramah Planing Wheel, . 
+3. —— Covering Thread with Wool, 


5 Floyd, ass’d. to self & G. H. Merhia, ib. 

. O. Baleom & C. H. Hill, ; ib. 
hak Jones, ib. 
Andrew L. Fuller, ° ib. 
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29. Improvement in Steering Ships, 
30. Casting Metallic Tubes, . 
31. —— Hand Stamp, ‘ 

2 Feeding Paper to Presses, 

33. —— Sail Hanks, ‘ . 
34. —— Alloy Composition, . 
35. —— Valve Gear for Steam Engines, 
36. —— Portable Fences, 
37. —— Floats for Steam Boile ‘TS, i 
38. —— Hollow Brick cor Building Blocks, 
——E Elliptographs, ‘ 

40. —— Gas Burners, ‘ ‘ 
41. —— Cutting Standing Corn, 

42. —— Valves, &c., in Siphon Rams, 
43. —— Mashing Grain, 

44, —— Pocket Lamps, P 
45. —— Prairie Fence for Stock-pen, 
46. ——- Water Gauges for Steam Boilers, 
47, —— Teeth for Reaping Machines, 
18. —_—— Potato Diggers, a 
49. ——— Planing Machines, 

50. —— Machines for Forging Iron, 
51. —— Approach-opening Gate, 

52. —— Nut Machines, 

53, —— Preparing Tannate of ‘Ries 
54. —— Washing Machines, 

55. —— Corn Shellers, 

56, —— Lathes for Irregular F. orms, 

57. —— Churns, 

58. —— Harvesters, . 

59. —— Rolling Seeds in the Earth, 

60, —— Cleaning Carding Engines, . 
61. —— Cutting Curved Moulding 

62 Seed Pianters, 

63. —— Machines for Sticking Pins, 
64, Cigars, s 

65, —— Machines for Husking Corn, 
66. —— Hydraulic and Steam Engines, 


67. —— Churns, ° 
68. —— Machines for Hus! king Corn, 
69. —— Stamping Leather, &c., 
70. —— Pumps for Steam Boilers, 

71. —— Paging Books, &c., 

72. —— Bi tuminous Lig jUl ds for Ceme nt, 
(3. —— Seeding Moechiaes . 
74. —— Churns, 

75. —— Candle Dipping Mac hine, ‘ 
76. —— Seed Plante rs, e 
77. —— Connecting Tubes, , 
78. —— Making Cast Steel, 
79. —— Making Gutta Percha Cord, 
80. —— Prairie Ploughs, . 
81. —— Catching Fish, &c., 

2. —— Ploughs, ; P 
83. —— Seeding Machines, . 
84. —— Charging Locomotives with Air, 
85. —— Printing Presses, ‘ 
86. —— Cant Hooks, &c., 
87. —— Grinding Saws, ‘ 
88. —— Case for Padlock, . 
89. —— Planing, &c., Wooden Hoops, 


Indez. 


David W. Smith, 
James Smith, Jr., 
§ N. Ames, ass'd to Boston Hand Stam; 


Company, ; 
David Baldwin, . 
Henry M. Bonney, : 


Timothy Brown, . 
Alfred S. Beebe, 

Robert J. Brown, 

William 8S. Blake, 
M. & J. H. Buck & F. A. Cushm 
James W. Campbell, 

J. Cornell and B. Mc Dougall 
William B. Coates, 
Erastus W. Ellsworth, 
Elie Joseph Hainaut, ‘ 
Horace L. Hervey, 
Thomas Hoge, 

F. A. Hoyt, . 

M. G. Hubbard, 

William Mussehl, 

Hudson Osgood, 

Silas S. Putman, 

William G. Phillips, 
Charles Ratcliff, . 
Obadiah Rich, 

Isaac S. Roland, . 
Hamilton E. Smith, 
Lemuel Smith, 

Charles A. Shaw, 

William Tinker, . 
Anson Thompson, 
William H. Walton, 

John J. Westerfield, 
Henry Wyant, 

Charles Atwood, 

W.P. Surgey, ass’d. to C. H. Stan 
J. Taggart & L. atin r, 
John Underwood, 

William A. Vetrees, 
Robert Bryson, 

Frederick Berry, . 
Erastus W. Ellsworth, 

R. L. Hawes, 

Willis H. Johnson, 

James M. Kern, . 


Goodrich + ark . 
A. McPhetridge, 
Edwin Moore, . 


Joseph Nason, ‘ 
(J. Neville, ass ‘a. to Damascus Steel, 
? Manufacturing Company, 

James Reynolds, 

Marshall Turley, . 

Levi Van Hoesen, 

George Watt, , 

Moses D. Wells, ° 

S. Carson, ass’d. to American R.R.M.Co., 

C. G. Sargent & A. Keach, 

Mark Allcutt, . 

Emanuel Andrews, 

Solomon Andrews, 


Clark H. Brown, 


90. Improvement in Bake Pans, ‘i 


Inder. 


William Beach, 6 94 


“4 91, —— Valve Motion for St’'m Engines, John Butler, ° ° ib. 
j 92, —— Spring Bolt, William E. Copeland, . ib. 
» 93. —— Pumps, : . Jabez Coney, ‘ al 95 
39 94. —— Railroad Car Coupling, Charles Flanders, ° ib. 
b 95, —— Skate Runners, ° John E. Forbes, . ‘ ib. 
b, 96, —— Filtering Faucet, . George H. Fox, ‘ ib. 
4 97. —— Lifting Jack, ° Harvey Gray, ‘ ib. 
; gs, —— Sewing Machines, . James E. A. Gibbs, 6 ib. 
“ 99, —— Portable Water Mill, John Heller, - ‘ ib. 
‘ 100. —— Portable Field Fence, . James G. Hunt, ° ib. 
t ; 101. —— Sewing Machines, Lewis Jennings, . : ib. 
¢ 102. —— Ships’ Windlass, F Peter H. Jackson, . ib. 
y 103. —— Grinding Paper Pulp, Joseph Kingsland, Jr., ° ib. 
“| 104. -—— Paring Apples, : Horatio Keyes, ‘ 96 
105. —— Boring Machine, Samuel Klahr, ‘ . ib. 
106. —— Photographic Baths, W. and W. H. Lewis, ° ib. 

107. —— Railroad Cattle Guard, Joseph T. McIntyre, ° ib. 

108. —— Harvesting Machines, Robert J. Morrison, ° ib. 
‘ a 109. —— Printing Hat Linings, William Moultrie, . ib. 
% % 110. —— Chimney Cowls, . Patrick Mihan, ‘ ib. 
. 111. —— Mowing and Reaping Machine, Jeremiah W. Mulley, 4 ib. 
- 112. —— Weaving Shade Cord, Tkomas Nelson, a 97 
' 113. —— Grinding Mill, ° Thomas B. Stout, ib. 
“ 114. —— Metallic Slats for Blinds, J.S. Samson and W. P. Ferrand, ib. 
115, —— Reaping and Mowing Machines, Daniel C. Smith, ° ib. 
: 116. —— Wiring Blind Rods, ‘ Thaddeus F. St. John, . ib. 
3 117. —— Harvesting Machines, William H. Seymour, ° ib. 
c 118, —— Springs in Upholstery, , Wendell Wright, ib. 
119. —— Apparatus for Coal Oil, R. Shroder, ass’d. to Russell and others, ib. 

120. —— Cutting and Folding Paper, C. Moore, ass’d. to Sheldon and others, ib. 

121. ——- Wind Mills, . ‘ 8S. W. Ruggles, ass’d. to 8S. Ruggles, 98 

122. —— Reaping and Mowing Machine, Thomas D. Burrall, ‘ ib. 

123. —— Drying Grain in the Mass, . John C. Pedrick, P ib. 

3 124. ——- Ploughs, ° Jonathan Adams,{ a ib. 
125. —— Cider Milla, Harry Abbott, ‘ P ib. 

126, —— Steam Boilers, John Armstrong, P ib. 

127, —— Printing Presses, G. H. Babeock, . > ib. 

128, —— Braces in Grain Cradles, William W. Ryan, ° ib. 

129, —— Portable Field Fence, William B. Burnett, > ib. 

130, —— Folding Paper, Chauncey O. Crosby, ‘ 99 

131, —— Rotary Egg Beaters, , R. Collier, ass’d. to self and A. H. Reip, ib. 

132, —— Stoves and Furnaces, Theodore Cook, ib. 

133, —— Cutting India Rubber Thread, Henry Davenport, ‘ id. 

134. —— Printing Press, Platt Evans, Jr., , ib. 

‘ 135, —— Looms, Andrew L. Fuller, . ib. 
: 136, —— Spring Hinges, ‘ a. T. Garlick, ib. 
137. —— Hoof Expander, : . B. & S. Gelatine & A. J. Russell, ib. 

138. —— Mowing Machines, keke »w M. Hall, ° ib. 

39. —— Trimming Card Clothing, Edward B. Howe, ; ib, 

140. —— Bedstead Fastenings, Sandy Harris, , ib. 

14], —— Ploughs, Jacob Heckendorn, ° ib. 

' 142. —— Paper Pulp Engine, Joseph Kingsland, Jr, . 100 
| 143. —— Hemp Brakes, is Edward W. Lacy, - ib. 
144, —— Pointing Shoe Pegs, ‘ Jesse Ladd, “ 2b. 

: 145. —— Sewing Machines, . William R. Landfear, ‘ ib. 
146. —— Door Fasteners, James Letort, ‘ ib. 

' 147. —— Blacksmith’s Crane, William Maher, . , ib, 
: 148, —— Fluid Metres, William Mason, ‘ ib. 
149. —— Manufacturing Hosiery, William H. McNary, ‘ ib. 

150. —— Railroad Platform Scales, Lea Pusey, . ib. 

151. —— Hot Air Furnaces, ° John H. H. Perkins, ib. 

192, —— Breech Loading Fire Arms, H. Schroeder, L.Salewski,& W Schmidt, ib. 
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153. Improvement in Shirts, . 

154, —— Tinner’s Shears, P 
155. —— Corn Shellers, 

156. —— Trusspads, . ° 
157. —— Mattresses and Cushions, 
158. —— Shaftsand Axle Trees, 

159. —— Hanging Gig Saws, 

160. —— Melodeons, ‘ ‘ 
161. —— Knitting Machines, 

162. —— Lubricating Spindle Steps, 
163. —— Fountain Pen, 

164. —— Portable Head Rests, 

165. —— Trimming Bolts, 

166. —— Weighing Scales, . 


Index. 


S. H. and J. Strouse, ; 

Levi Skeels, d 

Edgar M. Stevens, 

Sylvester I. Sherman, 

Werner Staufen, . 
Alfred E. Smith, . 

John Stowell, 

Gideon O. Spence, 

Clark Tompkins, 

John Welsh, 

A. F. Warren, 

Allen B. Wilson, . e 
W .Hannah,ass’d. to self & L.H.B 


E. Sampson, ass’d. to Vergennes M 


167. —— Reciprocating into Rotary Mot'n, J. W. Gissinger & 8. Kelberg, 


168. —— Burning Charcoal, 


169. —— Sizing Hat Bodies, é 
170. —— Looms, ° 

171. —— Rakes for Harvesters, 

172. —— Cutting Veneers, ‘ 


173. —— Carpents rs’ Planes, 


174. —— Spring Bed Bottoms, 


175. —— Feeding Paper to Presses, 
176. -—— Horse Faste nings, . 
177.-—— Harvesting Machine s, 

178. —— Seed Planters, ° 
179. —— Sewing Machines, 

180. -—— Grinding Paper Pulp, 


181. —— Smoke Consuming Furnaces, 
182. —— Hay Rakes, 

183. —--- Callender Rolls, 

184, —— Refrigerators, 

185. —— Sewing Machines, 

186, —— Sowing Seed Broadcast, 


187. —— Counting Machines, ‘ 


ADDITIONAL IMPROVEMENTS. 


1. Improveme ntin Hubs for Carriages 


2. —— Breech Loading Fire Arms, 


1. Improvement in Curry Combs, 
2. —— Marble Sawing Machines, 


hines, 


3. —— Sewing Ma 
4. —— Repeating and Needle Gun, 


id Needle Gun, 


oo Repeating ut 
6. —— Manufacturing Carpets, 
— Moulding Planes, 

s — Gas Fittings, . 


1. For Printing Types, ; 

~~ Cooking Stoves, 

3. —-— Cooking Stoves, 

4. —- Cooking Stoves, ‘ 
5. —=— Parlor Grates, 

6. —— Cooking Stoves, 

i. —-- Parlor Cooking Stove, 

8. —-- Metallic Bedsteads, ‘ 
9, —-- Fleor Cloths, ‘ 


A. Grimes, ass’d. to C. Day, 
S. H. Gray, ass’d to self & F. Ive 
Bb. G. Dawley, ass’d. to Z. Allen, 
S. Comfort, ass’d. to E. 8S. Renwi 
Jose ph H. Goodell, 

Thomas D. Worrall, 

tikan Adler, 

Moses 8. Beach, 

James Bolton, 

Joseph Carpenter, 
N. ©. Sherman and J. Mason, 
A. F. Johnson and F. A. Hought 
Joseph Kingsland, Jr., 

John Case and Isaac Soules, 
John J. Squire, 
John Worsley, 
Charles Winship, 
Jerome B. Woodruff, 


( 


E. K. Haynes, ass’d to self & A. M 


Jame Ss A. Bazin, 


, Joseph Smith, 


Abner N. Newton 


William Beach, 
Jose Toll, 

Allen B. Wilson, 
Edward Lindner, 
Edward Lindner, 
John G. Macnair, 


T. Worrall, ass’d. to T. D. Worrall, 


Henry A. Chapin, ° 


George Bruce, 


S. W. Gibbs, ass’d to McArthur & Co., i! 


S. W. Gibbs, ass'd. to Ball & Co., 
G. Smith and H. Brown, 


d sohn T. Davy, 


John B. Wickersham. . 
A.Glominski, ass’d. to Powers and 
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tb, 1, Improvement in Door Springs, ‘ John Broughton, 2 107 
ib 2, —— Grinding Mills, s James Culbertson, ° ib. 
ib 3 Cross-cut Sawing Machines, William Cady, ib. 
ib 1, _— Bullet Moulds, : T. Campbell and H. B. Paccuna, ib. 
ct 5, —— Bosom Studs, . . J. Perly Derby, . ib. 
1b, 6. —— Fire Hook, 7 John G. Ernst, ‘ ‘ ib. 
l 7. —— Filters to Supply Pipes, P James Fernald, . ib. 
ib. = Upsetting Tire, « Russell W. Gates, ° ib. 
1D. 9, —— Mortising Machine, ° Charles Green, ib. 
ib. 10. —— Velocimeters for Vessels, A. B. Gray and A. H. Brown, ‘ ib. 
sgh 11. —— Rotary Shears, . ° Anson Hardy, ; ib. 
Ue 12. —— Animal Traps, . C. Jillson, P 5 ib. 
ib. Ve sn Traveling Trunks, ° Henry Loewenberg, , 108 
b. 14, —— Joints for Sheet Metal, : J. J. Laubach, ; e ib. 
15, ——- Ha ‘ Evan Morris, . ib. 
16. - Adjusting Ci rcular Saws, i Josiah B. Pomroy, P ib. 
i7.—— . Peldinn Umbrellas, . L. K. Selden, 5 ib. 
18. —— Weather Strap for Doors, i James Smith, ‘ ‘ ib. 
) . 19. —— Raking Attachment for Reapers, James H. Thompson, . ib. 
b wom a for Railroads, Andrew Teal, P ; ib. 
i 21.—— Time Pieces, ‘ James Tuorlinge, , ib. 
b. ,. -~ Riding Saddles, Seth Ward, A ; ib. 
3. —— Wind Director for Wind- Mills, Henry 8. Wentworth, ‘ ib. 
\ 24. —— Buckles, ° e George P. Woodruff, 109 
° » Be ene ¢ ‘ ass 
" 25. —— Air Heating Furnaces, os Joseph riteeae an i a ” ib. 
b. — ee : 5 D. S. Beardsley, ass’d. to self and ss 
b. i © é . D. U anes rfield, ib. 
4 : ; roe? 6 Clar k, ass’d. to E. L. Ferguson & 
27. —— Extension Tables, F ‘ a 
q r . B. Clark, ‘ ib. 
28. —— Valves for Steam Engines, . Cornal Bradley, . . ib. 
Ye 29. —— Rudders, . A. B. Crossman, . ib. 
’, 30, —— Carriages, , , John W. Crannell, > ib. 
31.—— Looms, . . Francois Durand, ° ib. 
32. —— ‘l'anning Hides, ‘ Edwin Daniels, . 2 ib. 
} Anchors, Thomas L. Dalton, ‘ ib. 
} 34. Constructing Stalls for Horses, Henry Ed lv, ‘ i ib. 
35. —— Slide Valves of Steam Engines, Robert H. Fletcher, . 110 
36. —— Measuring Boards, ° James Jones, . ib. 
37. Artificial Legs, “ Benjamin W. Jewett, e ib. 
3) 38, —— Milking Shields, e Orwell H. Needham, ‘ ib. 
39. —— Reducing Zine Ores, Samuel Wetherill, P ib. 
10. —— Making Cop Tubes ; § N. Whitmore, ass‘d. to self and G. 
en ; ; W. Keene, ib. 
11, —~- Cultivator Teeth, ; J. P. Cramer, ass’d. to Micon Cramer, ib. 
re A. Hemp Brakes, ° Samuel H. Little, ‘ ib. F 
b 13, —— “+a i P G. W. B. Gedney, 2. ib. 
7” 144, —_—- Fire Arm, ° Ethan Allen, 2 157 
£5, «anne Cait mn Seed Plan ters, Wim. Bad ger, - ib, 
16.-—— Field Fence, ‘ Seneca H. “a nnett, e ib. 
5 17, —— Weaving Pile Fabrics Double, Erastus B. Bigelow, : ib. 
) 48. —— Manufacture of Hoes, ° Samuel Boyd, ‘ ib. 
5 49. —— Dies, “ P Robert Br iyton, . ib. 
. 50. —— Pumps, ° James 8. Burnham, ib. 
51. —~— Holding Blacking o Mit, William and Jasper Cairns, , ib. 
e 52. —— Knitting Mac hines. ‘ Enoch Colvin, a 158 
53. —— Substitute for R.R. Switches, Jos. ‘I’. Davenport, ; ib. 
54. —— Rifling Ordnance, Horace EF. Dimick, “ ib. 
55. —— Regulator for Wind W hosts, Joseph Dunkley, . ‘ ib. 
56. ——~ Burning Fluid Lamps, M. B. Dyott, , ib. 
57. —— Stair Cases, " Augustus Eliaers, , ib. 


£ . 
03. —— Platform Scales, ° Thaddeus Fairbanks, ° ib. 
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59. Improvement in Sewing Machines, Milton Finkle, ° 


60. Flour Bolt to Grinding Mill, Sanford E. Fitch and Theodore Shar rp, 
61. —— Locomotive Lamps, ‘ Lewis A. Hamblen, 
62. —— Brick Machines, ° Jacob Hockman, 
63. —— Opening Gates, a Royal E. House, : 
64. —— Sewing Machines, . A. F. Johnson, ° 
65. —— Hay Forks, ; a William Jones, 
66. —— Presses, Rhodolphus Kinsley, 
67. —— Detecting Counterfeit Coin, H. Maranville, P 
68. —— Oil Press, . ° Wim. W. Marsh, 
69. —— Hand Looms, Stephen C. Mendenhall, 
70. —— Harvesting Machines, ‘ Robert J. Morrison, 
71. —— Cotton Gins, James F. Orr, 
2. —— Rolling Tapering T ubes, ° Wm. Ostrander, 
73. —— Nipple Shields, ‘ James Parker, 
74. —— Excavators, . . Wm. Provines, 
75. —— Burning Fluid Lamps, David F. Rands yy 
76. —— Tubular Auger, e J. A. Reynolds, 
77. —— Hanging Farm Gates, ; Isaac S. Roland, 
78. —— Cotton Uultivators, . Joseph Shaw, 
79. —— Hub Borer, . John Shaerer, 
80. —— Plan’g shingles or taper’g pieces, Reuben W. Sharp, 
81. —— Mail Axles and Hubs, Alfred E. Smith, ; 
82. ——-. Looms, . Daniel W. Snell and 8. 8S. Bartlett, 
83. —— Support for posts of field fences, Obed Spencer, 
84, —— Sawing Hoops, Emerson C. Strange, 
85. —— Tightening Felloes in W hooks, Augustus Stoner, . 
86. —— a Planters, . Joseph Thompson, 
87. —— Corn Planters, - Joan 8S. Toan, 
88. —— Locks of Fire Arms, Alfred Tonks, 
89, —— Size of the Mouth in Planes, Thomas J. Tolman, 
90. —— Reaping and Mowing Machines, David Watson, 
91. —— Screw-Feeding Gear, ‘ Caleb C. Walworth, 
92. —— Power Looms, - Wm. Weild, ‘ 
93. —— Hang’g, &c., reciprocat’g Saws, Carlyle Whipple, . 
94. —— Paring and Slicing Apples, D. H. Whittemore, 
95. —— Calendar Clocks, ; M. J. Whitmore, ass’d toself & John 
96. —— Fastening Rails of Iron Fences, John B. Wickersham, 
97. —— Artificial Legs, " O. D. Wilcox, 
98. —— Hanging, &c., Muley Saws, A. Winter, 
99, —— Oil Pressing Machinery, . Wm. Wilber, 
100. —— Stove Thimbles or Deck Irons, a Wood, 
101. —— Mounting, &c., Circular Saws, . F. 8S. Wright, 
162. —— Lathing and Plastering, . }. G. Vaughan, ass’d. to I. M. Singer 
103, —— Forming Hat Bodies, Tra Gill, ass’d. to self and E. Brown, 
104, —— Planing Sashes, ‘. Daniel Berlew, 
105. —— Guides for Sewing Machines, Ww. B. Bishop, 
106. —— Making Paper, ‘ John 8. Blake, 
107. —— Forming Bats for Felting, John H. Bloodgood, 
108. —— Centre-Vent Water Wheel, E. G. Cushing, 
109. —— Artificial Teeth, ‘ Alfred A. Blandy, 
110, —— Sewing Machines, = James E. A. Gibbs, 
111. —— Sawing Machines, . George Gregg, 
112. —— Sewing Machines, : Elias Howe, Jr... : 
113. —— Steam Pressure Gauges, E.G. Allen, ass’d. to Henry O. Allen, 
114. —— Double Pile Carpets and Rugs, John Goulding, 
115. —— Treating Photographic Pictures, John Bishop Fall, 
116. Grain Separators, . George Heberling, 
117. —— Die for making Spikes, . E. T. Henry, . 
118, —— Harvesters, ? : 
119, —— Cutters for Harvesters, ° 5 M. G. Hubbard, 
120, —— Paring Apples, ‘ Jared O. M. Ingersoll, 
121, —— Blast Furnace, ° Wn. Kelley, 


10. 
ib. 
164 


122. Improvement in Harvesters, 

123. —— Bridges, . P 

24, ——- Winnowing Machines, 

125. —— Hydrant, ‘ 

126. —— Brick Machines, . 
127. —— Hose Coupling, , 

128, —— Reflectors for Vaults, 
129. —— Lay’g tops for cordage machines, 
130. —— Bending Timber, 

131. —— Feed’g Lumber Saw’g Machines, 
1322. — Cooking Stoves, , 
133, —— Bending Sheet Metal, 

134. —— Roofing Cement, 

135. —— Steam and Pressure Gauges, 

136. —— Radiators for Grates & Stoves, 
137, —— Stone Grooving Machines, 

138, —— Shearing Sheep, 


—— Trimming Hedges, 
—— Speeders, ° . 
141, —— Sash Fastener, 
—— Inserting the Bucket in Hori- ) 
zontal Water-Wheels, 5 


143. —— Corpse Preservers, . 
144. —— Calash Carriage Tops, 

145, —— Rotary Brick Machines, ‘ 
146, —— Hulling Rice, 5 

147. —— Soldering Spectacles, ° 
148, —— Grain Separators, 

149 —— Tailors’ Measures, . 
150, —— Blasting Rocks under Water, 
51. —— Feed Boxes of Bee Hives, 
152, —— Fastenings for Hames, ‘ 
53. —— Fallowing Land, ° 

154. —— Repeating Fire Arms, ° 
155. —— Vaccinating Instrument, ? 
156. —— Spring Lancet, § 
157. —— Making Illuminating Gas, 
148, —— Cutting Sheet Metal, 

159, —— Artificial Teeth, i 

160. —— Making Coiled Springs, 

161. —— Harvesters, . 

162. —— Acoustic Article, ° 
163. —— Constructing Fence Posts, 

164. —— Raising Sunken Vessels, . 
165. —— Cotton Gins, ‘ 

166, —— Keyed Harps, ‘ 

167. —— Rail for Railroads, 

168, —— Life Boat, ‘ ° 

169. Self-Regulating Wind-Mill, 

170, —— Lathe Machine, 

171, —— Cotton Presses, 

172, —— Ore Cleaners, ‘ 
73. —— Writing Pen, ° 

174. —— Hernial Trusses, 

175, ——— Harrows, J 

176. —— Axle Boxes, . ‘ 

177. —— Printers’ Composing Stick, 

178, —— Oil Cases, : 

179, ——. Core Boxes, ° 

180, Altering Fire Arms, 

181. —— Carding Engines, j 


182, —— Forging Metal, ‘ 


Indez. 


Pells Manny, ‘ ° 
D. C. McCullum, : 
Joseph and James Montgomery, . 
James G. Morgan, . 
B. F. Nave, P ‘ 
Lodner D. Phillips, ‘ 
Emil R. Pichler, . . 


§ William Robinson, ass’d. to self and 


Amenzo W. Beardsley, 
James D. Sarven, ° 
Samuel R. Smith, . a 
John G. Treadwell, 
John Wright, ass’d. to 8.8. Man. Co., 
R. H. Smith, é 
John Allcroft and Thomas Mighten, 
Wm. Bennett, 
George W. Bishop, 
ae Bradley, 


Samuel Bradbury, 
James S. Brown, j 
John Broughton, . ; 
Tenison Chesher, ‘ 


Samuel Cobb, . 
George and David Cook, . 
George Crangle, 

Lewis F. Currier, . 
George N. Cummings, 
Michael De Camp, 
Lyman Derby, 
James B. Eads, 
Jeresiah D. Egleston, 
Henry A. Fowler, 
Richard J. Gatlin 
Heinrich Genhart, 


James W. W. Gordon, 


Robert Grant, 
Scmuel Hall, 
George E. H ives, 
James Harrison, Jr., 
Moses G. Hubbard, 
Edward G. Hyde, 
Frank G. Johnson, 
John P. Jourda, . 


Edwin Keith, ° 
Anthony Kuhn, . 

Charles T. Liernur, ° 
Matthias Ludlam, ° 


John M. May, 

Joseph B. O’Key, 

M. Le Parry, e 
David Pollock, . . 
John F. Reeve, 

Samuel 8. Ritter, . 

Daniel W. Shares, 

Alfred E. Smith, . 

Wn. T. Tiliinghast, > 
Isaac Van Hagan, 

Abner Van Horn, 

James Noble Ward, 
George Wellman, ‘ 
Elbridge Weaver, 


wt Apes 


ae 
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- Improvement in Axle Box Rollers, George W. and J. C. Geisendorff, 172 


é 


. Improvement in Sewing Machines, Elisha Alexander, 


. —— Shingle Machine, ° William Huey, . . I 


SE ETE, Col gS _ 


Indez. 


. Improvement in Clamping Machines, Elbridge Wheeler, é 171 
Nut Machines, é 8. H. Whitaker, ‘ ib. 
Tempering Oleaginous Seeds, 2 ,,--,,- 

I : . : + Ale : - 
Hulling, &c., Cotton Seeds, 4 Villiam Wilber, : - 
Supporting Masts in Vessels, Thomas J. Woodworth, . ib. 
Seeding Machines, ‘ Erastus D. Wooding, b, 

. —— Door Springs, . A. F. Chatman, ass’d. to self & J. Pes arce, il 

. —— Planing Hoops, ‘ S. Sawyer, ass’d. to Amer. Hoop M. 
Fountain Pens, é J. C. Silvy, ass’d. to T. J. Dobyns, ib. 
Valve of Steam Hammers, . W eimer& Francisco, ass’d. to Francisco, 172 
Vermin Destroyer, . W. Whitaker, ass’d. to Palmer & Kilton, ib. 
Paring and Slicing Apples, C. A. Hubbard, 

ADDITIONAL IMPROVEMENT. 
. Improvement in Harvesting Machines,Robert J. Morrison, ‘ 172 


RE-iSSUES. 


Pressing Bonnet Fronts, . Whitten E. Kidd, ib. 
3. —— Cleaning Carding Engines, Wm. H. Walton, ‘ ib, Y 
- —— Making Cord, : William E. Nichols, ib, 
. —— Steam Sawing Machine, . Samuel R. Wilmot, , 173 


DESIGNS. 


. For Upright Stoves, . Abner J. Blanchard, ‘ 173 
2. —-- Ever-Pointed Pencil Cases, John A. Knapp, 
—-- Clock Case Boards, . Charles Chinnock, 
. —-- Printing Types, . George ig e, , ib. 
5. —-- Parlor Stoves, ° Samuel F. Pratt, . ib. 
—-- Cooking Stoves, ° N.S. Yale *r,ass’d. to Newber: ry & Co., 1b. 
ees a aber ey _ ENS. Vedder, ass’d. to Wolfe & Warren, ib. 
.-— Car Stoves, ‘ James L. Howard, 


February, 1857. 
J 


Excavating & Dredging Mach’e,Jonathan R. Anderson, 


Coupling for Railroad Cars, Edward H. Anderson, ‘ 174 
Filing Saws, ‘ A.M. Beardsley, . ib. 
Seed Planters, ‘ Levi Beemer, . 
Couplings for Wagons, Jacob Boyers, ‘ 
Lard Lamps, . . J. 8. Brown, ass’d. to J. Kent, 
Anvils, . . O. Brigham and 8. E. Brigha 
Cleaning Cotton, e F. A. Calvert and ©, G. Sargent, 
Window Blinds, ‘ Alexander M. Cochran, 
Adjustable Carriage Seats, George and David Cook, 
Cutting Veneers, ° Peter Cook, 
Puddling Furnaces, Jacob Green, ° 
. -—- Sowing Seed Broadcast, é George Hall, . 
Forming Felt Hat Bats, Washington G. Hagaman, 
Gas Generating Apparatus, James Hansor, . . tbe 


Dressing and Polishing Stone, David Hinman, 


Fan Blower, Chester P. Marshall, : 1 
Boxes for Pise-work Ww alls, O. and W. Needham, 
Syrup for Soda Fountains, James R. Nichols, 

Cotton Seed Planters, James F. Urr, n 


Corn Planters, . Samuel M. Perkins, ’ ib. 
Grinding File Blanks, Robert G. Pine, . , 116 
Cultivators, . ° Norman W. Pomeroy, ib. 
Sewing Machines, . Samuel F. Pratt, . . ib. 
. —— Life Preservers, - Warran A. Simonds, . ib. 
Ladies’ Riding Saddles, Robert Spencer, . : ib. 


29. Improvement in Joining Boxes, &c., 


30, —— Pumps, 


31, —— Hanging Window Sashes, . 


99 ___. Blast Furnaces, 


owe 

33, _— Brick Machines, ‘ 

24, —— Shingle Machine, n 

35, —— Stump Excavator, . 
¢. —— Brass Kettle Machine, 

17, —— Sewing Machines, . 
99 —— Washing Machines, 

39, —— Accelerating Fire Arms, ‘ 
{0, — J yiners’ Plane, Ps 

1], —— Steam Engines, , 
{2, —— Pistols, , 

13, _— Bridges, ’ 


14, —— Fastenings for H 


. 
t . 
arness tlames, 


15, —— Smiths’ Forges, 

16. —— Tenoning Spokes, ° 
17, —— Shirt Bosom Stads, 

18, _— Cutting Tenons on Blind Slats, 
19, —— Raising Water, . 

50, —— Hydrants, ‘ " 
51. —— Forging Gun-lock Springs, 
52, —— Shaker Bars for Stove Grates, 
53, —— Sowing Grain Fertilizers, . 
54, —— Seed Drills, ° 

55. —— Cotton Gins, 

6, —— Stuffing Leather, 

57. —— Melodeons, 

58, —— Fire Arms, ; 

— - Making Envelopes, ‘ 
60, —— Attaching Thills to Sleighs, 


— Grain Mills, &c 


( Gui powder, 


Shoes for Truss Frames, 


}. —— Raking Attachment for Reapers, 


64, —— Printing Stamp, 
66, — Razor Strops, 


67, —— Attaching Eves to Hoes, 


8, —— Seed Planters, ° 

69, —— Guides for Sewing Machines, 
10. ~ Ramming Percussion Caps, 

1. = Surfacing Felt Hats, 

72. - Feathering Paddle Wheels, 

78; = Seed Planters, . 

74, -(ias Making Process, . 
75.-—— Seed Planters, ‘ 

76. —— Controlling Throttle Valves, 
77. —— Sash Fastener, . 

78. —— Indicators for Steam Boilers, 
79. —— Seed Planters, J 
80. —— Fences for Uneven Ground, 
81. —— Reaping and Mowing Machines, 
82, — Daguerreotype Cases, &c., 
83. —— Preparing India Rubber Cloth, 
84. —— Abdominal Supporter, . 
85 Chain Pumps, ‘ 
S6. —— Gauges, &c., for Steam Boilers, 
87, —— Rail for Street Railroads, ‘ 
88. —— Sawing Machines, 
89. —— Ventilating Stoves, i 
90 


»-—— Hand Stamp, 


Index. 


James Stimpson, ° 176 
Ambrose Tower, . . ib. 
William Webster, ° ib. 

Henry Weissenborn, ° ib. 
William Wood, ; ib. 
William A. Whiting, , 177 
Jason W. Wood, , ib. 

§ M. Cannon, ass’d. to New York & 

é Brooklyn Brass C ompany, ib. 
J. Gray, ass’d. to self and J. Gault, ib. 
Amos Jacobs, ° ° ib. 
A. S. Lyman, ass’d. to Accel. F. A. Co., ib. 
J. F. Palmer, ass’d. 8S. W. Palmer, ib, 


G.Reynolds, ass‘d.to self & D.B. Hinckley, ib. 
W.S.Butler,ass'd. to Butler, Snyder&Co 


+9 106 


Thomas W.H. Mosely, i ib. 
Homer Compton, , . 
John W. Crammel, 

John J. Croy, ° 178 
John P. Derby, ° , ib. 
Seth C. Ellis, ‘ ib. 
Daniel P. Farnham, ; ib. 
W. Fields and 8. Gerhard, ib. 
George P. Foster, ‘ ib. 
George W. Gardner, ° ib. 
J. C. Gaston, ‘ ib. 
Oliver ©. Green, . ‘ ib. 


L. S. Chichester, ass'd. to H. G. Evans, ik. 


Joseph Armstrong, 236 
J. C. Briggs, : ° b. 
F.S Brettell and J. B. Frisbe, ib. 
Theodore Bergner, ‘ ib. 
J. M. Batchelor, ib. 
John Bean, ° ° ib. 
Reuben Comins, ; ib. 
Elisha B. Dodson, ib. 
Wm. H. Elliot, : ib. 
Peter Harnist, ‘ ; 237 
Edward K. Godfrey, . ib. 
Henry Havell, ‘ , ib. 
Thomas B. Houghton, ib, 
Addison Hull, ? ib. 
Charles Hicks, ib. 
Alvin Hurd, . ; ib. 
Lewis T. Howard, ib. 
John Hildebrand, . : ib. 
James Hansor, P ib. 
Reinhold Bocklen, , 238 
William H. Elliot, ib. 
Wm. W. Kellogg, ‘ ib. 
Lucius J. Knowles, , ib. 
Jacob Landes, ° ID, 
G. R. Mcllroy, . ‘ 1). 
Jeremiah W. Muliey, , ib. 
John F. Mascher, ib. 
Gulielmus B. Millerd, R ib. 
Julia M. Milligan, : ib. 
Edmund Morris, . ib. 
Mighill Nutting, . ib. 
Samuel Nicolson, ‘ 239 
Ezekiel Page, - ib. 
Luther M. Parsons, : ib. 
Perly A. Ramsay, P ib. 
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432 Index. 


91. Improvement in Sewing Machines, Thomas J. W. -weameieed 239 
2. Seed Planters, ° Silas G. Randall, ib. 

93. —— Corn Planters, ‘ Martin Robbins, . ; ib. 
94. —— Arms of Horse Powers, ® Cyrus Roberts, ° ib. 
95 —— Rotary Steam Engines, John B. Root, ° ‘ ib. 
96. —— Metallic Roofing, : B. Ross and J. C. Campbell, b 
97. —— Facing of Mill-Stones, Benjamin D. Sanders, , ib. 
98. —— Self-Adjusting Wind-W heel, Edward A. Tuttle, : 240 
99, _—— Seed Planters, . H. Thomason, P : it 
100. —— Harvesting Machines, Walter A. Wood, ; ib 
101. —— 6 bad . “ bd 

102, —— “ S « sé bad , ib. 
103. —— Indicat’g height of water in Ves'ls.Wm. R. Warden, . 

104. —— Wool Cleaning Machines, Wim. H. Watrons, 

105. —— Cow-Catchers for Railroads, Joel Wisner, 

106, —- Re-sawing Lumber, . Simon P. Winne, 

107. —— Fishing Rod Reels, E. Deacon, ass’d. to John Ww arren, 

108. —— Cutting Dovetails & Gicoves, E.G. Matthews, ass’d.toH. Church, 241 
109. —— Calendar Clocks, P E. P. Monroe, ass’d. to G. H. Scribner, 

110. —— Patching Bullets, x" F. D. Newbury, ass’d. to R.V.De Witt,J: 
111. —— Springs for Vehicles, D. Babcock, ass’d. to self & T. Har 

112. —— Making Seamless Tubes, W.S. Platt,ass’d. to self, A. & C.M. Platt 
113. —— Manutacturing Metallic Beads, J. R. Wendt, ass’d. to self & A. Rogers, 
114. —— Window Blinds, ‘ D. Kelley and W. Livingston, 

115. —— Machines for Husking Corn, Ezra S. Holmes, p 

116. —— Smelting Zine Ore, ; Joseph C. Kent, 

117. —— Self-setting Gun Locks, a ithan Altman, : 
118. —— Exte cet Reinga . J. Anderson and N. Richar ison, 242 
119. —— Seed Planter moist Arnold, 7 t 
120. —— Photogr: iphi ic c amera —— L. M. Bolles and W. G. Smith, 

121. —— Making H: imes, ‘ H. Burt and J.T. Hedden, 

22. —— Gas Regulators, ‘; John H. Cooper, ; 
23. —_—— Bosom Pins, > John P. Derby, 

124. —— Carpenters’ Bench Clamps, James E. A. Gibbs, 

125. —— Circular Saws, é A. P. Gross, " 

126. —— Chimney Cowls, P M. H. Hale and 8S. Horton, 

127. —— Generating Air Blast, Isaiah J. Hendryx, 

128. —— Varnishing Percussion Caps, Charles Hicks, 24 
129. —— Folding Bedsteads, ‘ Benjamin Hinckley, 

130. —— Gearing for Wagons, Edgar Hudson, 

131. —— Brick Press, F 2 Samuel Lillie, Jr. 

132, —— Attach’g Extra ace to vessels, E. H. Linnell, 

133. —— Gas Retorts, Michael J. Miller, 

134. —— Machinery for Exe aveting Rock, Jesse C. Osgood, 

135. —— Fastening Skates, : Henry Pickford, 

136. —— Car Couplings, Joshua C. Price, 

137. —— Circular Saws, ° Wm. 8. Reeder, 

138. —— Boat Oars, : Rufus Rode, a4 
139. —— Spinning Flyers, John N. Sawtell, 

140. —— Harvesting Grain and Bem, W. and T. Schnebly, 

141. —— Splitting Shoe Pegs, Nathaniel H. Shaw, 

142. —— Harness for Horses, ; Joseph Smith, 

143. —— Securing Hubs on Axles, Alfred E. Smith, t 
144, —— Feed-water to Steam Boilers, Andrew J. Vandegrift, 

145. —— Fitting Gas Pipes, Caleb C. Walworth, 

146. —— Damper Regulators for Boilers, Win. Webster, 

147, —— Electric Telegraphs, Wm. D. Wessen, 10. 
148, —— Paring Apples, ‘ David H. Whittemore, ‘ 1D 
149. —— Cutting Vegetables, . H. A. Willard, ° ato 
150. ——— Valves for Steam Engines, Samuel R. Wilmot, . 1D. 

151. —— Raising Water, . Daniel K. Winder, ib. 

152, —— Boot Crimping Machines, J.G.Baker,Jr., ass’d. to self &C -Bradfield, ib. 


T. Floyd, ass‘d. to self & G. H. Merkline, ib. 


153. —— Sash Fastener, 


239 154. Improvement in Tile Machines,. — J.Foster, ass’d. to self, Herbold & Kuhn, 245 
1b, 155. —— Curtain Fixtures, . L. B. Cushman, ass’d. to self & others, ib. 
ib. “s 156. —— Varnish Cans, ° A. Marshall, ass’d. to B. Marsh, . ib, 
ib. ‘ 157. —— Panels of Field Fences, C. P. Garlick and G. M. Blackstone, __ ib. 
1b, 158, —— Keepers for Door Locks, . Calvin Adams, ‘ 246 
ib. 159. —— Hand Seed Planters, John H. Bruen, . . ib. 
ib. 160. —— Hinges, . . John David Browne, ° ib. 

240 161. —— Grinding Cast Iron Kettles, Christopher C. Bradley, Jr., x ib. 
ib. 162, —— Cauterizing Syringe, ° Erastus T’. Russell, ° ib. 
ib. 163. —— File Cutting Machine, Isaac H. Coller, . 5 ib. 
ib. 164. —— Combi’g Hydrogen& Wood Gas, W. C. Choate and C. N. Tyler, ib. 
1D, 165. —— Fire Arms, ‘ ‘ Samuel Colt, ° e ib. 
ib 166, —— Sealing Cans and Bottles, Rhoda Davis, ‘ ib. 
1b 167. —— Gig Mills for Napping Cloth, Ernest Gessner, . . ib. 
ib. 168, —— Supplying Houses with Water, Thomas Hanson, . ib. 
1b, 69. —— Marking Slates, John W.Hoard, . ; 247 
ul 70. —— Casting Skeins for Ww agons, Andrew Leonard, ‘ ib. 

=41 71. —— Photographic Glass-holder, Joseph Longking, ‘ ib. 
it 172. —— Manufacture of Iron and Steel, Joseph C. Martien, e ib. 
ib 173. —— Calk for Horse Shoes, ‘ Edward Maynard, ; ib. 
ty 174. —— Iron Pavements, , Charles Mettam, ‘ ib. 

10 175. —— Steam Boilers, - Jason J. Palmer, . . ib. 
ib 176, -——— Cordage Machines, James Pine, ib. 
ut 177. —— Saw Filer, ‘ A. Robbins, A. Shewman & L. Bigelow, 248 
Ib 78. —— Floating Sectional Dry Decks, John Seely, ‘ : ib. 
ib 79. —— Saw-Set, ‘ ‘ Joseph D. Spiller, é ib. 
b. 180. —— Grain Separators, &c., Cornelius Van Derzee, ° ib. 

ate 81. —— Cotton Gins, ‘ John W. Webb, . ib. 
1b, 182, ——— Solar Camera, ‘ David A. Woodward, , ib. 

183, —-- Grain Separators, . Benjamin Wright, , ib. 

i 184, ~—— Metallic Lathing, 7 William E. Worthen, ib. 

I 185. —— Shoving Poles for Steamboats, D.Cumming,Jr.,ass’d. to D. Cumming, Sr., ib. 

I 186. —— Turning Tapering Sticks, Peter H. Niles, ass’d. to self and others, ib. 

87, —— Preparing Alkaline Silicates, John M. Ordway, , 249 

RE-ISSUES. 

i! |. Improvement in Driving Saws, Isaac Brown, ‘ 249 

24 2. —— Raking Attachment for Reapers, Moses G. Hubbard, : ib. 
i 3. —— Pressing Bonnets and Frames, William Osborn, P ib. 
t. _— Manufacture of Hosiery, . William H. McNary, ° ib. 
5. —— Making Clothes Pins, George W. Parker, ‘ ib. 
) 6. ——— Photographic Pictures, ‘ V.M. Griswold, . ‘ ib. 
h, 7. —— Furnaces for Agriculturists, Jordan L. Mott, ™ ib. 
3. —— Weaving Pile Fabrics, ‘ Erastus B. Bigelow, : 250 
i DESIGN. 
o 1. For Wood Stoves, ‘ A. C. Barstow, 250 
144 

“ March, 1857. 

ib. |. Improvement in Friction-rollers, &c., John Allender, . ‘ 250 
b i 2. —— Casting Plates for artificial teeth, Alfred A. Blandy, : ib. 

ib. 3. —— Compositions for Shuttle drivers, Samuel Boorn, . : ib. 

ib. 1, _— Sewing Machines, " Charles D. Belcher, A ib. 
ib. 5, ——— Pen and Pencil-Holder, George Hunt Byron, . ib. 

ib. 6. —— Hand Stamps, . Leonard Bailey, , 251 

ib a Sewing Machines, ‘ Joseph W. Burnham, ‘ ib. 

ib. 8. —— Trip Hammers, ‘ Henry Bushnell, . ib. 
ib. 9, —— Washing Machines, ‘ Richard Collins, . ‘ ib. 

15 10, —— Lubricating Fire Arms, Samuel Colt, . ib. 

ib. ll. —— Churns, . E. P. and J. A. Cowles, ‘ ib. 

ib. 12, —— Hand-Printing Press, . Nathaniel L. Chamberlin, ib. 
ib. ; 13, —— Cutting Paste-board for Boxes, Eliezur E. Clarke, P ib. 
ib. 3 Vou. XXXUL—Tainp Szerrrs—No. 6.—Jone, 1857. 37 
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14. Improvement in Sheep Shears, 


15. Harvesters, ° ° 
16. Potato Diggers, . 
17. Suspending Wind-Wheels, 


18. —— Tire for Railway Car Wheels, 
19. —— Circular Sawing Miil, ; 
20. —— Harvesting Standing Corn, 


21. —— Chronometer Escapement, . 
22. —— Bridge Trusses, ° 
23. —— Seed Planters, " 
24. —— Harvesters, P 
25. —— Hand-Stamp, . ‘ 
26. —— Making Axes, ‘ 
27. —— Screw Wrench, ° 
28. —— Weavers’ Shuttles, 
29. —— Raker for Reaping Machines, 
30. _—— Basin Cock, . e 
31. —— Husking Corn, . 
32. —— Photographic Plate-holder, . 
33. —— Mastic Roofing Compounds, 
34. —— Husking Corn, 
35. —— Curtain Rollers, 
36. —— Shingle Machine, 
37. —— Composing Types, 
38, —— Grinding Card Cylinders, 
39. —— Sewing Machines, 
40. —— Beveling and Jointing Staves, 
41. ——— Generating Steam, 

2. —— Centrifugal Clutch, . 
43. —— Locks, ‘ 
44, —— Soap Mixtures, ° 
45, —— Washing Machines, ° 
46. —— Manufacture of Tin Pans, 


47, —— Projectiles, 


48. —— Mould Candle Machine. 

49, —— Projectiles for Rifled Cannon, 
50. —— Valves of Hydraulic Engines, 
51. —— Cast Iron Pavements, ‘ 

52. —— Husking Corn, P 


53. —— Door Springs, 

54, —— Melodeons, é 

55. —— Portable Fire Arms, 

56. —— Guide Wheels for Railroad Cor, 
57. —— Harvesters, 


58. —— Hulling & ip Ww heat, &c., 
Valves of S. Engines, 


59. ——— Operating 
60. —— Aging Liquors, 

61. —— Metallic Roof, 

62. —— Back-plates for Grates, 
Reflectors for Lamps, 


64. —— Mastic Roofing Materials, 


5. —— Fluxes for Treating Alloys, 
66. —— Seeding Machines, 
67. —— Ships’ Steering Apparatus, 
68. —— Ships’ Capstans, 
69. ——_ _Swaging Iron, ° 
70. —— Nautical Alarm, . 
71. —— Reducing, &c., Boards to uni- 2 

form thickness, . 5 

72. —— Threading Screws, 


74. Cut-offs of Steam Engines, 


} J. B. Holmes, ass’d. to John R. Pratt, 257 


Edward G. Chambers, . 251 
Stillman A. Clemens, . ib. 
Paul Dennis, ‘ ° ib. 
Joseph De Sendzinner, . ib, 
James Evans, ° ° 252 
Philander Eggleston, . ib. 
James H. Frampton, ; ib. 
James Fulton, ° ib. 
Albert Fink, i ; ib. 
Firman Goodwin, , ib. 
Lewis W. Harris, . ; ib. 
Horace Holt, : ib. 
Charles Hutchins, " ib. 
B. F. Joslyn, ‘ ib. 
Lucius J. Knowles, . 253 
Caleb Lee, . ‘ t 


i 
Robert Leitch, i 
Wr. Lewis, ‘ 
Wm. and Wm. H. Lewis, ‘ ib. 
Charles R. Milks, ‘ ib. 
John Massey, ib. 
Purches Miles, i 


H. D. McGeorge, . : ib. 
Wm H. Mitchell, b. 
Jonathan Parker, . ‘ 254 
Samuel F. Pratt, ‘ ib. 
Erastus M. Pitman, : ib. 
Charles F. Pond, : ib. 
Rensselaer Reynolds, ‘ ib. 
J. Christian Riethmiiller, . ib. 
Isaac Roraback, . ; ib. 
— C. Rodier, ib, 

. F. Parker and J. Sme T , ib. 


a ‘olm Shaw, : 

Benjamin D. Sanders, ‘ 255 
John M. Sigourney, 
Homer H. Stuart, 

Charles J. Shepard, : ib, 
Hiram Strait, 
Leopold Thomas, 


Thomas F. Thornton, ' ib. 
John Tilton and Wm. Floyd, ib 
John B. Wickersham, ‘ ib. 
David Watson, , '. 
Joseph Weber, ‘ 256 


Norman W. Wheeler, ‘ ib. 
Anson and A. Spencer Wolcott, ib 
Wm. E. Worthen, 

Fountain E. Pitts, ib. 
Isaac Carleton, ass’d. to John W ybe ord, ib. 
§ N. A. Dyer ass’d. to self and 8. D. 


2 Woodbury, . ib. 
_— & Vailent, ass'd. to H. Mige on, 
L. B. and H. A. Myers, . ib. 


J. Foster, ass’d. to J. Herbold, and others, ib. 
E. L. Seymour, ass’d. to J. G. Wright, ib. 


Tristram D. Knight, , ib. 
Daniel M. Robertson, P ib. 
John T. Ackley, . . 327 


John F. Allen, ‘ ib. 


75. Improvement in Grinding Saws, 

76. —— Felt Cloth, ‘ ‘ 

7. —— Casting plates for artificial teeth, 
-—— Converting a lifting into a suc- ) 


tion, &c., Pump, 


— Melodeons, . 
_—= Rock Drills, ° ‘ 
._—_- Harvesters, . 


Harvesting Grain, 

Making Wire Rope, 

~ Raising or lowering farm gates, 
Escutcheon for Key-holes, 
Prevent’g &c.,in R.R. cars, 


Steam Sp ides, 


dust, 


— Guard for Breast-Pins, 


irpenter s fF iane, 


Cc 
Enema-giving Apparatus, . 
- Felting Hat Bodies, . 
Power Looms, ° 
Lard Lamps, ‘ 
R Print 
Walls of Buik lings, 
Repeaters, 


ytary ng Press, 
Veneering 


Telegraphic 


— Bill Holder, ‘ 

— Gas Generator, ° 
—— Hinge, . . 

—— Piano F orte Action, 


Cotton, W ool, ‘ke. 


3 ’ 
Clean g, &c., 


—— Stuffing Horse ( Collars, 
Hernial Trusses, ‘ 
— Harvesters, P " 


Printing Presses, 
Cleansing Fibrous Metetiale, 
srick Machines, ‘ 


3. —— Harvesters, 


- —— Photographic Plate Vi ise, . 
.—— Magnetic Needles, ‘ 


j) —— Fire Arms, 


Index. 


Emanuel Andrews, P 
George G. Bishop, ‘ 
Alfred A. Blandy, ° 


John F. Brickley, ‘ 


Riley Burditt and Hatsell P. Green, 
Thomas H. Burridge, . 
Hiram Clark, 

George R. Crane, . 
Joseph Cushman, 


Dennis E. Fenn, . ‘ 
Edmund Field, ‘ 
Philip M. Pyfer, . , 


George Morton Ramsay, 
James M. Ross, 


—— Direct-action Steam Engines, James P. Ross, 
—_— Fluid Gates or Faucets, Jared W. Smith, 
.- —- Chuck for W itechmakers’ Lis ithe, Willi im Stephe ns 
—— Circular Sawing Machine, M. B. Tidey, ‘ ‘ 
—— Support’g the tongues of coaches, Zalmon B. Wakeman, 
~ Circular Sawing Machine, . C. PLS Wardwell, 
5. = Grain Cradles, Samuel D. Warren, 
—— Spli itt’'g Knife in ees Machines, Carver Washburn, ‘ 
—— Figures in Carpenters’ Squares, Heman W i ° 
Self-Regulating Wind-wheels, Abner P. Wils: ; 
— Bomb for Killing Whales, ‘ : Scholfield pone ee WwW WwW Wright ib. 
—— Lubricated Gas Cocks, > H Johnson ass’d to self & JG Hamblin il 
Second Anchor Shackle, . G. Gilneas ass’d to self & H R Clinkard 330) 
4 PERE 
eee rae Pion 4 ; 4 Perry G. Gardner, ° 
> sal — Operating Saw-mill Dogs, George W. Hearn, e 
—— Lubricators for S. E. Cylinders, John Henwood, ‘ 
— Breech Loading Fire Arms, Wm. Cleveland Hicks, ‘ 
Enameling Cast Iron, ° George W. Hi: ley, a 
Fire-pr vot Stone, ° Thomas Hodgson, . ‘ 
- Wooden Chair Seats, ‘ Edwin, Artemas, and Cheney Kilburn, 
—— Hydraulic Jack ‘ George Lindsay, i 
— Carriage Seats, . Charles A. McElroy, ‘ 
2, —— Cutting Screws Thompson Newbury, 
Bending Sheet Metal, ‘ Daniel Newton, . 


Oldin Nichols, P 
Benjamin T. Babbitt, ‘ 
James B. Blakslee and E. R. Barnes, 
John L. Cheney, q 

Isaac N. Coffin, . i 


John ©. Davis and Wm. Miller, 
George B. and Benjamin F. Field, 
Moses G. Fa 


rmer and é 


E. F. French, : 
Alonzo M. Giles, > , 
Kingston Goddard, - 


James A. Gray, . 

Isaac Hayden, ° 
Wade H. Haworth, 

Ancel I. Hardin, ‘ 
C. Holloway, 


Horace Hoft, ° ° 


John Howarth, 


Almon V. Hough and Richard W. Jones, ib. 


Moses G. Hubbard, 
John W. Jarboc . ‘ 
Calvin Kline, ' ‘ 


Sewell K. Lovewell, 


Asa F. Woodman, ib. 


ass'd. to James B. Maney, ib 
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137. Improvement in convertible cider mill, § 

138. —— Construction of Gas Burners, 

139. —— Planing Tapering Staves, 

140. —— Sewing Machines, . 

141. —— Cast Iron Car Wheels for R.R. 

142. —— Burning Fluid Lamps, 
—— Cutting & Bending sheet metal, 

144, —— Circular Sawing Machine, 

145. —— Mowing Machines, . 

146. —— Metallic Seals, 4 

147. —— Graduat’g Carpenters’ Squares, 

148. —— Unmaking Rope or Cordage, 

149, —— Combs, 


150. —— Piston for a Muzzie-load’g Gun, 


151. —— Hand Printing Press, 


52. —— Rope Manufacture, . 
.—— Paring Apples, 
54. —— Baby Walkers, 


56, ———- Combi ng Ww ool, 

57. —— Combing Fibrous Mate stale. 
1458, —-— Screw Wrench, 

159, —— Harrows, . 

160. —— Cordage Machines, . 

161. —— Casting Railway Car Wheels, 


l 

l 

] ‘ 

155. —— Fireman’s Mask and aan S 
l 

] 


162. —— Rotary Pumps, ‘ 
163. ——— Cotton Flannel, ‘ 

164. —— Lubricating Under Pressure, 
165. ——— Shirt Studs, . 

166. —— Harvesting Machines, 

167. —— Weather Strips for Doors, &ce., 


168. —— Rotary Pumps, 

169. —— Operat’g Carriages in Saw-mills, 
170, <a» Clanaps for tet ° 
171. —— Rigging Vessels, 

172. —— Breaking Bloeks of Stone, 

173. —— Making Nitric Acid, 

174. —— Pocket Lanterns, ‘ 

> — W ater-W heel, . 
176, —— Preparing Fertilizers, 

177. —— Cross-cut Sawing Machine, 
178. —— Steam Brakes for Railroad Cars, 
179. —— Operating Ships’ Windlass, 
180, ——— Grappling & dredging machine, 


181. —— Mangles, 
182, —— Saw-Mill Dogs, 


183, —— Uarpenters’ Plane, 
184. —— Attaching Hubs to Aslee ° 
185. —— Locks. 


186. —— Velocity in Sails of tind wheels, 
187. —— Circular Sawing Machine, 


188s, —— Velocity of Wind-W heels, 


189. —— Smut Machines, ° 
190, —— Railroads, . 
191. —— Feeding Drill Shaft, . 
192, ——_ Ploughs, ° 


193. —— Grade Delineators, 

194, —— Yarns from Cotton and W ool, 
195. —— Portable Boats, P 

196. ——— Steam Drying Cylinders, . 
197. —— Corn Cultivators, . 


Elliot Savage, P 
Osborne E. Stephens, ° 
John Taggart, a 


Samuel Males, . ‘ 334 
John McHenry, ° 
Valentine Munck, . 
T. J. W. Robertson, 
James M. Ross, . 
Rufus W. Sargent, 


Joseph Wappenstein, 

eam a ple, . 

. lose “ W ood 

Tite Saline etal to self & ss | 
( Jobn F. Foster and Jacob I. Ba lita, 
(  ass’d. to selves and James H.B 

\ Francis 8. Coburn, ass’d. to W. \ 
/ Messer and George F. G: y, 
Michael H. Johnson, 

Benjamin F, Joslyn, 


J. Thomas, ass’d. to self & C. A. D A 
Pr. were ass'd to self & GN Day 
Mi chael H. Simpson, 


M D. W hiple ass’ d. to A. B. Ely, 
Benjamin F. Joslyn, 

Sidney 8. odie. 

J mes P. Arnold, . 

Norman Aylsworth, 

Abel Barker, 

Albert 8. Carleton, 

Jacob D. Custer, ° 

John P. Derby, 

George Esterly, 

John T. Foster, J. J.,and J. H. B 
George W. Griswold, 

Franklin B. Kendall, 


Samuel Mason, ° 338 
Gi rge F. Trescot, 
Ira Mer rrill, 
Phi lip O'R« ° 


Asd rew wl 
Samuel Reynolds, . 
Lawrence Reid, 
Step hen Scotton, 
Theophilus E. Sickels, 
Norman Smith, ‘ 
Augustus Stoner 
Richard A. Stratton, 
John A. Taplin, 
Ms B. Tidey, 

James M. \ hite, 
Ww illiam Whiting and ont y Pi 
Frederick W. Witting, 
George F. Woolston, ° 
A. W. Wood, ° 
William Zimmerman, 


Hiram Carpenter, , 34 
George C. Taft, ass’d. to H. W. Mason, ib. 
Elliot Andrus, b. 


} 


George R. Clarke and Scsanel Adams, 
George 8. Bradford, 


Robert C, Buchanan, ‘ 1). 
John Booth, ‘ . ib. 
John B. Baker, . ib. 
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198, Improvement in Gang Ploughs, Jesse Frye, 340 
199. —— Brick Machines, ‘ 2 A. Dorr, I. Hersey, & E. G. Oldfield, 341 
: 200. —— Lock, . ‘ . R. David, ‘ ib. 
: 201. —— Sleeve Buttons, ‘i a P. Derby, . ° ib. 
202. —— Bullet Mould, é Henry L. De Zeng, 2 ib. 
203, —— Rotary Shingle Machine, . Edwin Edwards, . ‘ ib. 
204, —— Sewing Machines, . James E. A. Gibbs, r ib. 
205, ——- Creasing plates for carspr’gs, 2 Perry G. Gardiner, ; ib. 
206. —— Railway Car Springs, : “3 
207. —— Manufacturing Shoe Lasts, Alanson and Wm. P. Haskell, ib. 
208. —— Composition for Floor Cloths, J. W. Harman, ‘ ib. 
209, —— Steam Carriage, é John 8S. Hall, F , ib. 
210, —— Hinge, F ‘ R. Hart, . ‘ 342 
211. —— Corn Harvesters, . Abram Heulings, . - ib. 
212. —— Dry Gas Metre, ° Hyam Jacob Hyams, e ib. 
213, —— Cutting Slots in Clothes Pins, John Humphrey, . ‘ ib. 
214. —— Husking Corn, F Abraham R. Hurst, e ib. 
215, —— Carriage Tops, A R. 8S. Jennings, . ‘ ib. 
216, —— Bee Hives, ° Albert Kelsey, . ib. 
.,) 217. —_— Making Paste-board, : Louis Koch, - ‘ ib. 
218, _— Prairie Ploughs, 7 Jesse Frye, ‘ ib. 
19, —— Press’g water out of paste-board, Louis Koch, ° P 343 
220, ——- Seed Planters, George A. Meacham, ‘ ib. 
221. —_— Yarn for Dyeing and Scouring, Lucien E. Pratt, ° ib. 
2z2, ———- Corn Planters, ‘ John Miller, F ‘ ib. 
223. —— Securing Bits in their Stocks, A.C. Moore, ° ib. 
224. _—— Centering Hubs, &c., A. Moore, P ; ib. 
225. —— Harrows, F John E. Morgan, ‘ ib. 
226. —— Enema Syringe, : Charles H. and Hermann E. Davidson, ib. 
227. —— Steamboat Capstans, John Schaffer, - . ib. 
228. —— Lathe for turn’g irregular forms, William D. Sloan, ‘ ib. 
229, _— Steam Ploughs, ‘ David B. Spencer, r 344 
230. —— Constructing Bit Stocks, Abel W. Streeter, P ib. 
231. —— Stoves for Railway Cars, . George W. Thompson, ib. 
232. —— Shaping Engines, . 8S. J. Wetherill and E. P. Morgan, ib. 
233, —— Raking apparatus for harvesters, Jesse Urmy, : ib. 
234, —— Baby a rs, ‘ Marion J. Wellman, ‘ ib. 
235. —- Feathering Sails of Wind-Mills, J. C. and F.G. Wilson, . ib. 
236. —— Gunpowder Keg, . J. Wilson, C. Green, and Wm. Wilson, ib. 
237. —— Fluid Metre, . . James Cochrane, ‘ 345 
238, —— Life preserving bedstead & sofa, John T. Garlick, ‘ ib. 
239, —— Compos’g and Distribut’g Type, William H. Houston, ° ib. 
240. —— Washing Gold, ‘ Samuel 8S. Lewis, ‘ ib. 
241. —~ Manufacture of Paper Pulp, Columbus F. Sturgis, ' ib. 
343, do. Paint Brushes, James T. Steer, ib. 
243, —— Gas Regulator, ; C.J. Halstead and John Coy man, ib. 
244, —~ Printing from Engraved Plates, Linus Stewart and John McClelland, __ ib. 
245, —— Mak’g wooden slats into baskets, J. A. H. Ellis, ass’d.to J. Woodbury, 346 
246. —— Carpenters’ Plane Stocks, . H 8S Dewey, ass’d to self & LW Newton, ib. 
247. —— Making Table Knives, C. Poppenhusen and C. F. E. Simou, ib. 
ADDITIONAL IMPROVEMENT. 
1. Improvement in Fire Arms, ‘ F. D. Newbury, ass’d. to R. V. De Witt, 346 
-ISSUES 
1. Improvement in breech load’g fire arms, B. F. Joslyn, ° ° 346 
2.—— Carding Engines, . A. D. Shattuck, ib. 
3. —— Saw-Mills, , ‘ Wm. P. Wood and Samuel De Vaughan, ib. 
1. —— Weaving Pile Fabrics, Erastus B. Bigelow, 3 ib. 
5. —— Running Gear of Carriages, Gustavus L. Haussknecht, 347 
6. —— Sawing off Logs, ; Cornelia Waterman, A ib. 
7. —— Sugar Works, Norbert Rillieux, . ib. 
8. —— Web for cloth of wool, hair, &c., John Arnold and George W, Bishop, ib. 


- 
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9. Improvement in Harrows, ‘ Sidney S. Hogle, 347 
10. Vault Covers, John B. Cornell, . i 
11. ——— Setting Mineral Teeth, John Allen, i! 
12. —— Window Curtain Fixtures, Silas S. Putnam, ih. 
i 13. —— Planing Machines, . James A. Woodbury, ‘ i 
~ 14. —— Platform Scales, ‘ Thaddeus Fairbanks, 348 
4 15. —— Furnace for Burning Wet Fuel, Moses Thompson, j 
>", DESIGNS. 
’ 1. For Cooking Stoves, ‘ Allen Comstock, 348 
A 3. —- Stove Doors, : M. C. Burleigh, 
2s 3. —— Floor Oil Cloths, ‘ James Hutchinson, 
. 4. —- Soda Water Apparatus, Joseph Bernh: rd, ‘ 
; 5. —— Radiator Stoves, N.S. Vedder, asd to Galbrath & Cassell, 
rk? sents Cooking Stoves, . ‘ N.S. Vedder Tr, ass ‘dtoJ 8S & M Peckham, 
iy 7. —— Legs and Posts of Bedsteads, Wim. Maurer, 
§ April, 1857. 
? 1. Improvement in Harvesters, Samuel 8. Allen, 8 
2. Mode of Clinching Spikes, Horatio Bates, ’ 
3.—— Steam Boilers, “ Smith Baldwin, ‘ 382 
4. —— Window Curtain Fixtures, R. Ballou, Jr., and B. F. Hooper, 
5. ——— Treating Moss for Mattresses, Samuel Baker, 
6. —— Stereoscopic Pictures, Alexander Beckers, 
7. —— Road Scrapers, Chauncey Biakeslee, 
8. —— Shingle Machines, John L. Brown, i 
9. —— Hoisting Winches, Joel Bryant, 
10. —— Folding Window Blinds, Sylvanus S. Clark, 
11. —— Making Rivets, Richard H. Cole, 383 
12, —— Harvesters, ° Samuel Comfort, Jr., i 
13. —— Reefing Sails, ‘ hha ag 4 eae il 
14, —— Construction of Baskets, Joel A. H. 
15, —— Reaping Machines, . George ~ tes rly, 
16, —— Spiral Springs for Chairs, &c., J.T’. Foster, J.J. Banta & I. H.B i 
17. —— Felting Hat Bodies, William Fuzz - 
18, —— Setecy Pumps, Richard Gilbert, 
19. —— Current and Paddle Ww heel. James H. Hanchett, i 
20. —— Machines for Cutting Fringes, William J. Horstmann, 184 
21. —— Gate Posts, James G. Hun , 
22, -—— Photographic Trays, Daniel J. Kellogg, 
23. ——- Smut Machines, Israel Kepler, 
24. —— Lamp Burners, A. M. Knapp, i 
25. —— Staging Brackets, Joseph C. Latham, it 
26. —— Liquid Metre, . Otto G. Leopold, . 
27. —— Harvesters, Pells Manny, b 
28, —— 7 . ° = ° i 
29. —— Carriage Springs, Rinehart P. March, il 
30. —— Securing Legs of Corn Millis, &c..Riehard F. Maynard, il 
31. —— Corn and Cob Mills, os of i 
32. — Window Curtain Fixtures, Purches Miles, 
33. —— Piane Fortes, Joseph Newman, 385 
34. —— Trimming Jacks, G. L. Olendorf, E. R. Tripp & 8. Har; 
35. ——- Hawser Holes for Vessels, ho. Jason ©. Osgood, ib. 
36. —— Paring Apples, J. J. Parker b 
37. —— Paper Ruling Machines, Charles L. Pond, 
38. —— Strings for Musical Instruments, William Randle, 
39, —— Field Fence, Samuel Rains, ib 
40. —— Wrench, Ezra Ripley, ib 
41. —— Arranging Window Shutters, LD. Roban, ib 
42, —— Gold Separator, Edward L. Seymour, 1b 
43. —— Veterinary Syringes, William Somerville, ° ib. 
44, —— Cylindrical Boxes, ‘ H. Smith, E. Hanson, & M.S.Richardson, ib. 
45. —— Ships’ Steering Apparatus, Samuel N. Smith, 386 


Working Pumps, . 
Constructing Iron Fences, 
- Constructing a Retort, 
s Car Locks, ° 
; Splitting Hoop-Poles, . 
57. —— Hemp Brakes, 
58, —— Propellers, ° . 
59, —— Mill for Cleaning Castings, 
60 Boring Machines, 
61 ~ Cooler for Wine, Bee r, &e., 
62. - School Slates, ° 
63 — Crossing the Fibres of Wool, 
64. —— Sugar, called Table Manna, 
3 65 Hot-: om Furnaces, . 
66. —— Levels or Inclinometers, 
67. —— Lifting Jacks, ‘ 
68, —— Harvesters, . ° 
69. —— Sawing Shingles, ‘ 
70. —— Lifting Jacks, 
71. —— Filtering Liquids, 
72. —— Manufac’ng India- Rubl ver Hose, 
73. —— Washing Machines, ® 
74, ~ Reefing Ships’ Sails, 
75, —— Revolving Fire Arms, 
76. —— Forming the Brims of Felt H. ats, 
77. —— Hoisting Bucket for Coal, &c., 
78. -Gas Burners, 
79. — Tre ating Gutta Poveda, 
80. —— Expansive bit, ° 
81. —— Feeding Fuel to Furnaces, 
8&2. —— Coating Metals with Silver, 
83. —— Atta —r: Buckets to Wheels, 
84. —— Plate Printing Press, 
85. —— Steam Boiler 
86. —— Composition fe wr Tanning Hides, 
87, —— R immer for Breech Fire Arms, 
88, —— Harvesters, 
89, —— Prevent Incrustat’ns in S.Boil’s, 
90. —— Wardrobe or Bureau Bedsteads, 
91. —— Molasses Cups, 
92. —— Sewing Machines, ° 
93. —— Drving and Pressing Par aper, 
94, —— Boot and Shoe Heels, ‘ 
95 —— Ice Breaking Boats, 
96, ——- Poors for Cotton Presses, . 
97. —— Flute G, -« . 
98, —.-. WW il« hes, 
99, —— Lime-kilns, ; 
100 — Railroad Car Brakes, é 
10 Lock &Clasp for Porte-monnaies, 
102. —~— Curtain Fixtures, . 
103. —— Shirt Studs, 
104. —— Machine for Splitting Wood 
105, —— Threshing Grain in the Fie id, 
106. —— Attaching Hubs to Axles, . 
107. —— Boring Artesian Wells, 
108. ——- Winding Machinery for Mines, 


}. Improvement in Road Scraper, 
, —— Railroad Car Brakes, 


Machinery for Making Rope, 
Fixtures for Curtain Rollers, 
Printers’ Composing Sticks, 
- Invalid Chair, . ‘ 


W.S. Fuller, ass’d 


Inder. 


George W. Thomas, é 386 
Robert M. Wade, A ib, 
Milton Wallwork, ‘ ib. 
C. H. Wheeler, j ib. 
Daniel Winder, . é ib. 
Ransom Witherell, ; ib. 
William Wright, . ib. 


-to Wm. D. C utter, 387 


A. Monnier, ass’d. to self & I. Gattman, ib. 


H. Ritchie ass’d. to self and others, ib. 
Joseph and Sylvester Sawyer, ° ib. 
James Barkley, ° ib. 
Robert Griffiths, . ib. 
H.R. Remsen, ass’d. to self & W.J. ‘Noyes, ib. 
Jonas Rosenbury, ib. 
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